‘and internal combustion motor locomotives. 
(2) Translated irom the French. 
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Locomotives of new types, particulary : 


4. Turbine locomotives and locomotives. 


with engines not driving the wheels 
‘directly. 

2. Locomotives driven by internal com- 
bustion engines (Diesel locomotives, 
Still locomotives, and similar sys- 
tems). es 

3. High-pressure locomotives (above 
20 kgr. [285 lb. per square inch]) 
and all locomotives having boilers 
differing from the usual type with 
a stayed firebox forming a chamber 
from which the gases pass into the 
smoke-box through smoke tubes in 
a barrel. 


Turbine locomotives, 


No turbine locomotive is in use or 
under construction in Belgium, Spain, 


_France, Italy or Portugal. 


However, although the question does 
not appear to have had much interest 
for the various railway systems of these 
countries, even to test it experimentally, 
certain industrial firms have not lost 
sight of it. 

A group of French locomotive builders 
(Messrs Schneider & Co., Paris, the 
Société Alsacienne de Constructions Mé- 
caniques, Belfort, and the Compagnie de 
Fives-Lille, Paris) after following very 
closely the trials made in Switzerland of 


(4) This question runs as follows : « Locomotives of new types; in particular, turbine locomotives 


xI—1 


Construction, efficiency, use und repair ». 
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the turbine locomotive designed by 
Mr. Zoelly, General Manager of the 
Escher Wyss Company, prepared a de- 
sign for adapting the Zoelly system to 
a locomotive of the Pacific type with a 
boiler pressure of 16 kgr. (227.6 lb. per 
square inch) belonging to one of the 
French railway systems. 

This locomotive has never been built. 

The design provides for two turbines, 
as the main driving engine, one for 
running forward and the other for run- 
ning backward, mounted on the same 
shaft and driving the second coupled 
axle through a double reduction gear, 
a jack shaft, cranks, and connecting rods. 
The steam, after doing work in the tur- 
bines, passes into a water-tube conden- 
ser situated on the transverse axis of 
the bogie. An auxiliary group fixed 
under the boiler barrel, between the sec- 
ond and third coupled axles, comprises a 
single turbine driving: 1. a centrifugal 
pump, called the circulating pump, which 
draws water from the tender and forces it 
through the condenser tubes back again 
to the tender; 2. two centrifugal pumps 
working in series, one the condensate 
pump and the other the boiler feed water 
pump; 3. a centrifugal pump feeding the 
water ejector for exhausting the air from 
the condenser. 

In the forward extension of the boiler 


(of the normal type) is placed, the smoke- 


box, which in turn ends in the feed- 
water pre-heater. This consists of a cy- 
linder set horizontally containing tubes 
through which the combustion gases pass 
after leaving the boiler tubes; the feed 
water surrounds the tubes. The draught 
is created by a turbo-fan. The engine is 
fitted with two regulators, one in the 
steam dome before the -steam passes into 
the superheater, the other, on the super- 
heated side in front of the turbine valve 
chest. In this way, even when the loco- 


motive is not running, superheated steam 
can be supplied to the auxiliary group. 
The turbine valve chest fulfils the same 
functions as the reversing gear of an 
ordinary locomotive. The admission of 
steam may be varied or the locomotive 
may be reversed by means of the set of 
valves contained in the valve chest and 
operated from the engine cab. 


The main turbines are of the Zoelly 
type the fore gear having 7 wheels, and 
the back gear three wheels; at 90 km. 
(55.9 miles) per hour the turbine speed 
is 6800 revolutions per minute. With 
an admission pressure of 15 kgr. (213 lb. 
per sq. inch) absolute, a temperature of 
350° C. (662° F.) and a condenser va- 
cuum of 85 %, the total steam consump- 
tion would be 8600 kgr. (18960 Ib.) 
per hour for 2000 H.P. 


All the parts requiring perfect cen- 
tering and great accuracy in their rela- 
tive positions, such as the turbines and 
speed-reduction gear, are erected be- 
forehand on a monoblock sub-frame 
which is afterwards secured in position 
on the main frames. 

The turbo-fan for the induced draught 
is provided with two sets of nozzles. One 
set is fed by steam bled from the main 
turbine in such a way that the draught 
producted is proportionate to the con- 
sumption of steam; the other is fed with 


live steam when it is necessary to main- 
“tain the draught while the locomotive is. 


standing. 


The heated water from the condenser 
is cooled in the cooling tender where the 
water trickles over beds of « Raschig » 
rings through which air is drawn by a 
turbo-fan group. This turbo-fan group 
is driven by live steam which on exhaust- 
ing is used in a second stage to drive 


the turbine of the auxiliary group, after 


which if passes to the condenser. 
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Unlike the Zoelly locomotive, this de- 
sign does not provide for an air pre- 
heater, the authors being of the opinion 
that the complication introduced by this 


apparatus, and its maintenance, would _ 


hardly compensate for the saving in fuel 
which it might bring about. 

The detailed design has been carried 
very far, ease of inspection of the work- 
ing parts being always kept in mind. 


Mechanical particulars of the main 
turbines under different loads. 

Absolute pressure of steam 

at the turbines 15 kgr. (213.3 Ib. 

per squ. inch). 
350° C. (662° F.). 

85 to 88 %. 

With the turbine running at normal 
speed, the results anticipated, for for- 
ward running, are as follow : 


Temperature of steam. ... 
Condenser vacuum 


During 
overload, 
Total quantity of steam in ker. (in 1b.) 8 600 6 450 4300 40 800 
per hour (148 960) (14 220) (9 480) (23 810) 
Quantily of steam required for the auxil- 900 675 450 
lary group in ker. (in lb.) per hour. (1 984) (4 488) (921) 
Vacuum 9/9. 85 87 88 
Speed, revolutions per minute. 6 800 6 800 6 800 
Horse-power, at turbine shaft. 2 000 1 445 900 
Steam consumption in ker. (in lb.) per H. P. 4.3 4,46 4.78 
(9.5) (9.83) (10.54) 
Tractive effort at 90 km.(55.9 miles) per hour 6 000 4 335 2 700 
and 6800 revolutions per minute, kgr. (lb). | (413 328) (9 557) (5 952) 
Tractive effort on starting, kgr. (Ib). 12 000 8 200 5 050 14 200 
(26 455) (18 078) (41 333) (31 306) 
Particulars of the auxiliary appliances. 3. Normal power of the 
induced draught fan 
1. Power absorbed by the HALT AURIO Heme walle orgs” «a's 45 H. P. 


circulating pump... 42.4H.P. 

Power absorbed by the 
condensed - water ex- 
traction pump ... 

Power absorbed by the 
feed pump 


1.2 H. P. 


8.5 Hr. PB. 


sy ele (oe fee 


20.6 H. P. 


CSCO ae a oe Oe Omes ae 
2. Power of the turbine of 
auxiliary group... . 
Hourly steam consump- 
tion (turbine in series 
with the water cool- 

ing fan) . 


80 H. P. 


900 ker. (1 984 1b.) 


apae! nee, ete. e 


170 mm. (6.693 inches) 
8.5 m3 (300 cubic feet), 


Normal vacuum. . 
Normal capacity. . 


Particulars of the cooler. 


54 m2 (581 sq. feet). 
20cm. (8 inches). 

15 mm. (5/8 inch) 
in diameter. 


Cooling surface...... 
Height of layers 
« Raschig > rings.... 


AIT OWare etm tienss = 46 m3 (1624 cubic feet) 
per second. 
Water flow...... 680 m3 (24 015 cubic feet) 
per hour. 


Condenser surface. .. 250 m2 (2 691 sq. feet). 
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This cooler with atmospheric air at a 
temperature of 20° C. (68° F.) and a 
hygroscopicity of 60 % ought to ensure 
a vacuum of 85 % when the cooler re- 


moves 5.5 X 410° calories per hour which | 


corresponds to about 2000 H.P. 


Particulars of the fan turbine designed 
for a cooling capacity of 5.5 X 10° ca- 
lories per hour. 

46 m3 (1 624 cubic feet) 

per second. 
41 mm. (1.614 inch). 


Capacity of fan.... 


Normal vacuum... . 
Power absorbed by the 
turbo-fan group... 
Steam consumption 
(turbine in 
with the pump tur- 
bine) 


47 H. P. 

series 

Seek A EPs 900 kgr. (1 984 Ib.) 
per hour. 

The « Société de Construction des Bati- 
gnolles », Paris, who hold the French 
rights of the Ljungstrém patents has 
designed a 2000 H. P. locomotive of 
this type with a boiler having a working 
pressure of 20 ker. (284.5 lb. per sq. 
inch). 

This engine has never been built. 

The design is an adaptation of the 
Ljungstrém patents to the traction con- 
ditions of express trains on French rail- 
way systems. The locomotive is com- 
posed of 2 vehicles. The first, carried 
on a bogie and 3 independent axles, car- 
ries the boiler and auxiliaries. The 
second, carried on three coupled axles 
and a bogie is the motor vehicle proper. 
It carries the main turbine, the conden- 
ser, and the cooler. The main turbine 
consists of a wheel with one set of vanes, 


Grate area eee ee eke 
Heating surface of the firebox . 
Heating surface of tubes . 
Total heating surface 
Superheater surface . 

Boiler working pressure 


and of a reaction wheel. The steam is 
admitted at a pressure of 48 kgr. 
(256.1 Ib. per sq. inch) through three 
separate nozzles, the valves of which are 
operated by an oil servo-motor. The 
motion of the turbine is transmitted to 
the axle through the medium of flexible 
couplings, toothed reduction gearing, 
and a quill shaft surrounding the axle 
and connected to the wheels of this axle 
by a special system of short rods. The 
engine is reversed by means of a servo- 
motor which disengages two of the wheels 
of the speed reduction gear and meshes 
with them two intermediate pinions. 

The boiler, of the locomotive type, is 
provided with a regulator which admits 
steam to the superheater. This super- 
heater steam is intended for the main 
turbine and the four auxiliary turbines : 
two turbines each driving a condenser 
pump and a feed pump, a turbine driving 
the cooling fans, and the turbine driv- 
ing the induced draught fan. A steam 
pipe supplies saturated steam to the con- 
denser air ejector, the air-brake pump, 
the servo-motor of the fire door, and for 
heating the train. 

The smoke-box contains the induced 
draught apparatus and the air pre-heater. 
The air pre-heater is of the industrial 
rotary Ljungstrém type. 

The condenser, the water cooler, the 


' feed-pumps, the two-stage feed-water pre- 


heater (a low-pressure stage and a high- 
pressure stage), the induced draught 
turbo-fan are similar to those employed 
on other Ljungstrém locomotives. 

The particulars of this locomotive are : 


3.5 m2 (37.7 sq. feet). 
15.8 m2 (170 sq. feet). 
132.0 m2 (1421 sq. feet). 
147.8 m2 (1591 sq. feet). 
80.0 m2 (861 sq. feet). — 
20 kgr./em2 (284.5 Ib. per sq. in.). 
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Cooling surface of condenser . 
Diameter of driving wheels 
Weight, empty . ie 
Weight, in working order . 
Adhesive weight 

Maximum power 


Locomotives with engines not driving 
the wheels directly. 


No locomotive of this type is in use, 
is being built or is even contemplated 
in Belgium, Spain, France, Italy, Por- 
tugal or their Colonies. 


Diesel locomotives. 


The military requirements during the 
1914-1918 war resulted in a very exten- 
sive use of petrol locomotives. After the 
cessation of hostilities the railway sys- 
tems of those countries which took part 
in the operations, having become short 
of shunting locomotives, purchased the 
available petrol locomotives for duty in 
small stations. Manufacturers having 
private sidings considered this type of 
locomotive more practical 
economical than the steam locomotive for 
intermittent service and for short dis- 
tances. Light railways and even some 
main line systems have placed orders 
with the firms building petrol locomo- 
tives for rail motors for certain special 
duties. At the present time a consider- 
able number of these petrol tractors are 
in existence. 

The price of petrol, however, becomes 
prohibitive when it is a question of mo- 
tors of great power, and above 150 or 
200 H.P. the petrol engine should un- 
doubtedly be replaced by an engine of 
the Diesel type. It would be interesting 
to discuss these petrol locomotives and 
rail motor coaches, for they are the pro- 
totypes of the Diesel locomotives or 
Diesel rail motor cars, but such a discus- 
sion is outside the scope of this report. 


4* 


and more 


2400 m? (25835 sq. feet). 
1.600 m. (5 ft. 3 in.). 
135 metric (132.9 Engl.) tons. 
159 metric (156.5 Engl.) tons. 
55.5 metric (54.6 Engl.) tons. 
2 300 H. P. 


At the present time if the replies are 
correct, in the countries which have been 
allotted to me for the compilation of 
this report, the only locomotives fitted 
with Diesel engines are the following : 

1 locomotive of 120 H.P. and 14 loco- 
motive of 250 H. P. belonging to the Tu- 
nisian Railway Company: 

1 Fiat rail motor coach of 180 H.P. 
on the Firenze-Faenza line (Italy) ; 

1 Beardmore rail motor coach of 
200 H. P. on the Pampelune-San Sebas- 
tian line (Spain) ; 

1 Ansaldo locomotive on the Italian 
State Railways (on trial). 

On the other hand, designs have been 
completed and the construction is about 
to be taken in hand by the following 
group of firms: Forges: et Aciéries de 
la Marine et d’Homécourt, and the Com- 
pagnie Francaise de Matériel de Che- 
mins de fer, of Paris, for locomotives 
of 250 to 1700 H. P.; by Messrs Schnei- 
der & Co. (Le Creusot) of Paris, for 
one of 200 H.P.; and by the Fiat Co. 
of Turin for rail motor. coaches of 150 
to 300 H.P., and locomotives of 150 to 
600 H.P. 

The power transmission in all these 
machines is electrical, except in that de- 
signed by Messrs Schneider & Co. who 
prefer mechanical transmission. These 
various locomotives and rail motor 
coaches will now be described in turn. 


Locomotives of the Tunisian Railway 
Company. 
In 1923 the Tunisian Railway Com- 
pany (1-m. = 3 ft.-3 3/8 in. gauge) put 
into service, by way of trial, a Diesel 
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electric locomotive furnished by the 
Diesel-Electricka Wagn Aktiebolaget, Vas- 
teras, represented in France by the Eta- 
blissements de Matériel Naval et Indus- 
triel. This firm was selected on account 


Over-all length over buffers . 

Total wheel base 

Distance between bogie centers . 

Bogie wheel base . 

Total weight empty . 

Total weight in working order and adhesive 
Wheel diameter . 

Fuel carried . 


Water carried 


The engine is a 6-cylinder, single- 
acting, four-stroke cycle Diesel engine. 
The cylinders are arranged in the form 
of a V, are 200 mm. ( 7 7/8 inches) in 
diameter with a stroke of 240 mm. 
(9 7/10 inches). The power is 120 H. P. 
The shaft has three cranks and turns in 
a casing forming the engine frame. 

Each cylinder is fitted with three val- 
ves, one for the injection of the heavy 
oil by means of compressed air, the 
second for the admission of combustion 
air, and the third for the exhaust. The 
cylinders are water-cooled. The com- 
pressed air required for the injection is 
provided by a compressor driven by the 


engine. A cylinder which is filled auto-’ 


matically while the engine is running, 
provides the compressed air for the in- 
jection when starting, which is done 
electrically. 

The heavy oil is fed into the injection 
air by means of a small pump regulated 
by a centrifugal governor in such a 
fashion that the amount of oil pumped 
is always proportionate to the load on 
the engine. 

Forced lubrication is employed for the 
mechanism; the cylinders are not lubri- 


weight . 


of the results obtained with similar loco- 
motives built by them, and in service 
since 1914. 

The following are the particulars of 
this locomotive : 


10.540 m, (34 ft. 7 in.). 
7.000 m. (22 ft. 11 5/8 in.). 
5.000 m. (16 ft. 5 in.). 
2.000 m. (6 ft. 6 3/4 in.). 
29.380 metric (28.9 Engl.) tons. 
30 metric (29.5 Engl.) tons. 

0/800 m.(2 ft. 7 iy 2p 
360 litres (79.2 British gallons). 
260 litres (57.2 British gallons). 


cated specially, since the heavy oil itselt 
ensures this. 

A circulation pump ensures a flow of 
cooling water which, after leaving the 
cylinder jackets, passes into a radiator 
on the roof of the locomotive, and from 
there to the tank. 

The electric generator is mounted on 
an extension of the engine shaft, being 
connected to the engine by a flexible 
coupling. It is of variable voltage (maxi- 
mum 550 volts), but it gives a constant 
output of work whatever the load or the 
speed. It is automatically cut out of 
action if the power required is greater 
than 80 kw. This dynamo is built with 
8 shunt-wound poles; when starting up, 
it is used as a motor and for this pur- 
pose it is provided with 8 other pole 
pieces. Each of the four axles of the 
locomotive is driven by a motor through 
the medium of nickel steel toothed gears. 
If one motor breaks down, it may be 
cut out of the circuit so that the loco- 
motive can run on the other three. 

The locomotive has two driver’s cabs 
in each of which is a controller similar 
in pattern to that employed on electric 
trams. In driving a handle is used for 
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controlling the direction of running and 
puts the axle motors in series or in pa- 
rallel, and a small handle which works 
in the same way as the control handle 
on the trams. This handle is fitted with 
a device by which it is returned auto- 
matically to zero if the driver releases it. 

The locomotive is fitted with a fuel 
tank enabling a run of 800 km. 
(500 miles) to be made without re- 
fuelling. 

In actual service, the average consump- 
tion on lines with gradients of 0 to 
20 mm. (0 to 1 in 50) has been about 
7 gr. per tonne-kilometre (6.46 drams per 
Engl. ton-mile) (including the weight of 
the locomotive) and 13 gr. per tonne- 
kilometre (12 drams per Engl. ton-mile) 
hauled. 

The Tunisian Railway Company esti- 
mates that the Diesel locomotive repre- 


Total length over buffers . 
Total wheel-base ‘ 
Distance between bogie penters : 
Bogie wheel base . 

Total weight empty . 


Total weight in working order od pacers coe 


Wheel diameter 
Fuel supply . 
Water supply 


The Sulzer Diesel engine has 8 single- 
acting, four-stroke cycle cylinders ar- 
ranged in the form of a V, 245 mm. 
(8 415/32 inches) in diameter and 
300 mm. (11 53/64 inches) stroke. It 
has no air-injection compressor, but dif- 
fers from airless-injection Diesel engines 
by the fact that the fuel, before admis- 
sion into the cylinder, is partially burnt 
in a special chamber of small dimen- 
sions. The resulting rise in pressure en- 
sures the atomisation of the fuel. A 
governor acts on the fuel pump. 

The driver is able to stop the engine 
from the cab by means of an electro- 


sents a saving of about 50 % in fuel 
alone as compared with the steam loco- 
motive. 

In view of these results the Tunisian 
Railway Company, in 1924, placed an 
order with the Compagnie de Construc- 
tions Mécaniques of Paris (Sulzer Sys- 
tems) for a 250 H.P. Diesel locomotive 
of metre gauge mounted on two four- 
wheeled bogies for a maximum speed of 
60 km. (37.3 miles) per hour. The Com- 
pagnie de Constructions Mécaniques 
provided the Diesel engine, and entrusted 
the construction of the mechanical por- 
tion to the Compagnie Francaise de Ma- 
tériel de Chemins de fer and that of the 
electrical portion to the Compagnie Elec- 
tro-Mécanique in collaboration with the 
Brown-Boveri Company. 

The following are the particulars of 
this locomotive : 


9.360 m. (34 feet). 
Gal oOam e (ZOMLeel/ Seine) 
A25() Weg le tbo lal 5)/i cas) 
1.900 m. (6 ft. 2 13/16 in.). 
36 860 kgr. (81 260 Ib.). 

38 700 kgr. (85 320 lb.). 
0.840 m. (2 ft. 9 3/32 in.). 
900 litres (198 British gallons). 
1000 litres (220 British gallons). 


magnet which holds open the air-inlet 
valves, thus putting the fuel pump out 
of action. 

The cylinders of the engine are water- 
cooled, the cooling water passing through 
a tubular cooler divided into six groups. 
These groups of tubes are arranged in 
the form of a hexagon round an electric 
fan. Any number of these groups may 
be put in service according to the tem- 
perature of the surrounding atmosphere 
so that the water returns to the engine 
at a relatively constant temperature. 

The direct-current generator is coupled 
directly to the engine. It is rated at 
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145 kw. and feeds the traction motors, 
with Ward-Leonard coupling, at a voltage 
varying from 380 to 750 volts. The ex- 
citer, rated at 26 kw. and 150 volts is 
mounted on the upper part of the 
generator by which it is belt driven. 
The generator is provided with a special 
excitation-winding fed by an accumulator 
battery enabling it to work as a series 
motor for starting the Diesel. 

The four traction motors are slung by 
the nose and each of them drives one 
of the axles by gears with a 16/71 ratio. 
Their power is 47 kw. at the hourly rate 
at 400 volts and 840 revolutions per mi- 
nute, that is to say at 30 km. (18.6 miles) 
per hour. They are permanently coupled 
two by two in parallel, but these two 
groups may themselves be put in series 
or in parallel. The motors are of the 
self ventilated type : a double fan mount- 
ed on the pinion side of the rotor draws 
the outside air through protected gratings 
in the upper part of the armature bear- 
ing shields, and return it to the atmo- 
sphere through an opening provided with 
baffles in the lower part of the casing. 
The rotor shaft revolves in roller bear- 
ings. 

The control equipment comprises a re- 
verser driven by a small motor and three 
contactors, one for series running, and 
two for parallel running. Acceleration 


is obtained by gradually cutting out the. 


excitation resistance of the exciter, which 
is effected, as is the control of the series- 
parallel coupling, by the main handle of 
the controller, which has twenty posi- 
tions. 

A second handle controls the reverser. 
This equipment includes a device by 
which the main handle of the controller 
automatically returns to zero when re- 
leased by the driver. 

This locomotive should be able to 
draw a load of 80 t. (78.7 Engl. tons); 


on the level at 60 km. (37.3 miles) per 
hour; up a gradient of 5 mm. (4 in 200) 
at 37 km. (23 miles per hour); up a gra- 
dient of 10 mm. (1 in 100) at 26 km. 
(16.6 miles) per hour; up a gradient of 
15 mm. (1 in 67) at 19 km. (448 miles) 
per hour; and as regards adherence it 
had to be able to draw a load of 124 t. 
(122 Engl. tons) up a gradient of 15 mm. 
(1 in 67). During the trials these re- 
quirements were amply exceeded since a 
load of 126 t. (124 Engl. tons) was drawn 
up- a gradient of 15 mm. 2 km. 
(1.24 miles) long at a steady speed of 
17 km. (10.6 miles) per hour without any 
slipping. 

The usual consumption of crude oil 
with a calorific value of 10791 calories 
(42 820 B. T. U.) is about 7.2 gr. per 
t.-km. (6.65 drams per Engl. ton-mile) 
of the total weight of the train, and 
98 gr. per t-km. (9 drams per Engl. 
ton-mile) of the weight drawn. 


Locomotives, locomotive brake vans, 
and rail motor coaches of the : 


« Forges et Aciéries de la Marine et 
d’Homécourt — Compagnie Francaise 
de Matériel de Chemins de fer » group 
of firms. 


As a result of the success achieved with 
the 250-H.P. locomotive of the Tunisian 
Railway Company, the mechanical part 
of which locomotive had been constructed 
by the Compagnie Francaise de Matériel 
de Chemins de fer, the last-mentioned 
firm entered into an agreement with the 
Société des Forges et Aciéries de la Ma- 
rine et d’Homécourt with the object of 
setting up a department for research 
into locomotive traction questions and to 
investigate electric Diesel locomotives of 
all powers intended both for standard 
and for narrow gauge tracks. Seventeen 


ony ae 
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different designs have been evolved and 
could be built at any time. Although no 
locomotive or rail motor coach has yet 
been built, it would not be without in- 
terest to say a few words regarding these 
designs, because they illustrate very 
clearly the possibility of utilising inter- 
nal combustion motors for powerful lo- 
comotives. There are four designs for 
standard-gauge locomotives with an out- 
put at the Diesel engine shaft of 560, 
700, 1700, and 1700 H.P. respectively; 
six designs for metre gauge locomotives 
with an output at the Diesel engine shaft 
of 250, 330, 330, 560, 900, and 1 120 H. P.; 
two designs for 0.600-m. (2 ft. 14 5/8 in.) 
locomotives of 250 and 330 H.P.; three 
designs for standard gauge rail motor 
vans of 330, 420, and 440 H.P.; and two 
designs for standard gauge rail motor 
coaches of 250 and 330 H.P. 

To be exact the locomotives above 
850 H. P. consist of two Diesel engine ele- 
ments coupled together thus forming a 
double traction unit, but the whole is op- 
erated by one man in either of the driv- 
er’s cabs situated at one end of each mo- 
tor element. 

The particulars of the most powerful 
engines of each of the above classes are 
as shown in the table, page 2406. 

The Diesel engines provided in these 
designs are of the Sulzer type. The con- 
nexion between engine and axles is form- 
ed by electrical transmission. The trac- 
tion motors are of the slung type al- 
though, for powers exceeding 300 to 
400 H.P. per axle-motor, provision has 
been made in certain cases for the Séche- 
ron type of double motor with separate 
control. The regulation of the speed is 
based on the principle of the Ward-Leo- 
nard coupling, in which the tension at 
the generator terminals, and conse- 
quently the speed of the motors, is re- 
culated by varying the excitation of the 


generator, to do which it is merely ne- 
cessary to operate the controller handle. 
The capacity of the Diesel engine is re- 
gulated automatically by a centrifugal 
governor, by which the speed of the en- 
gine is maintained constant to within 
about +5 % under any load. 

When the engine is started, the gener- 
ator, being supplied with current from 
a battery of accumulators, works as a 
series motor owing to the provision of 
a special excitation winding. The exciter, 
which is mounted on the end of the 
generator shaft, provides in addition to 
the exciting current, the battery charging 
current and the current for the auxiliary 
appliances, such as the compressor mo- 
tors, the fans, lighting circuit, ete. When 
the engine is not running, the circuits 
of the auxiliary appliances obtain their 
current from the battery alone. 

The controlling and measuring appar- 
atus installed in the cabs comprise : 

{ starting and stopping handle for the 
Diesel engine; 

1 reversing handle; 

{ controller with a large number of 
contacts, thus allowing of a very gradual 
regulation of the speed; 

The controlling gear of the auxiliary 
circuits; 

The measuring apparatus (wattmeter, 
voltmeters, ammeters). 

The controlling apparatus is combined 
so that the locomotive may be driven by 
one man. When the locomotive is run- 
ning the driver must always exert a press- 
ure on the controller handle or, with 
his foot, on a pedal arranged in the cab 
floor, otherwise the protection relays 
come into operation, causing the vehicle 
to come to a standstill by the action of 


an electromagnetic brake-valve. 


The reduction gear ratio is generally 
selected so as to allow the motor to attain 
a peripheral speed of about 30 m. 
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(98 1/2 feet) per second, consistent with 
a motor of economical design. 

The efficiency of the electrical trans- 
mission, that is to say, the proportion of 
the power, produced by the Diesel engine, 
that is developed at the wheel rim, is 
about 82 %. 

The auxiliary services absorb roughly 
another 10 % of the energy provided by 
the engine. 


Schneider locomotives and rail motor 
coaches. 


Having built a large number of petrol- 
driven locomotives and rail motor coaches 
of 60 to 85 H.P., the Schneider Co. rea- 
lized the interest attaching to the use of 
a more powerful engine running on a 
cheaper fuel than petrol. They have de- 
signed, therefore, a machine capable of 
drawing light trains under economic con- 
ditions. 

For this purpose they propose a 
200-H.P. Diesel engine, running at the 
relatively high speed of 800 revolutions 
per minute. They have also selected 
mechanical transmission as giving gen- 
erally a locomotive of the minimum of 
weight for the maximum output. A spe- 
cial arrangement which is discussed 
later, renders this mechanical transmis- 
sion possible with such powers as this. 

The motor is a four-stroke cycle, six- 
cylinder Diesel engine with compresscd- 
air fuel injection. A six-cylinder type 
has been selected in order to improve the 
balance and to facilitate starting. A high 
running speed is facilitated by slightly 
increasing the pressure of the combus- 
tion air admitted to the cylinder, and the 
reduced weight of the engine has been 
obtained by judiciously lightening the 
portions subject to fatigue and wear. 

The engine is equipped with the usual 
aecessories for fuel injection and for 


starting. A small hand-operated air com- 
pressor may, if occasion requires, serve 
as a breakdown apparatus to fill the com- 
pressed-air cylinder for starting the en- 
gine in case of a failure in the ordinary 
compressed air supply. 

The starting gear is formed of two dis- 
tinct fittings, one of which ensures that 
slipping takes place automatically in the 
drive when starting, and also ensures a 
non-slip drive when the locomotive is 
running, while the other enables the 
drive to be disconnected at will from the 
transmission in order to reverse the loco- 
motive. The first is the Fieux clutch. 
This is a spiral friction clutch in which 
the pressure on the friction drum is 
governed by the combined action of the 
driving couple and the centrifugal force. 
Complete connexion is automatically 
effected once the couple developed by the 
engine overcomes the resistance, and on 
the other hand the clutch begins to slip 
automatically as soon as the resistance 
becomes excessive. This automatically 
prevents the engine stalling, and makes 
the starting gradual, whatever resistances 
are to be overcome. consistent with the 
power available. The Fieux friction 
clutch has proved satisfactory and has 
given excellent results on the Schneider 
petrol rail motor coaches. 

The mechanism which comes after the 
clutch is of special design in order to 
enable the sliding gear train, the sim- 
plicity, endurance, and efficiency of 
which are well-known, to be applied to 
an engine of this power. 

The difficulty of operating a sliding 
gear speed change train increases with 
the power which is to be transmitted, 
this difficulty being due to the inertia 
of the elements which are keyed on to 
the main shaft, and which are required 
to change their angular velocity suddenly 
when the gears are changed. The energy 
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which is absorbed by, or has to be fur- 
nished to, this arrangement has the 
value 

Iw? = lw? 
0) 9 


~ 


I being the total moment of inertia of 
the elements on the main shaft and . 
and , the successive speeds of this shaft 
when changing the gear. By reducing 
this value as much as possible the ease 
of manipulating the change of speed is 
correspondingly increased. 

In the arrangement adopted »—o, 
has been dealt with by increasing the 
number of changes of speed, which also 
enables the motive power to be better 
utilized. On the other hand I has been 
reduced in the following manner: The 
main shaft is provided with two pinions 
only, of very small diameter, owing to 
the use of three secondary shafts each 
provided with a sliding gear of two pi- 
nions and a fixed pinion engaging with 
a gear wheel on the driven shaft. It is 
possible, therefore, to give to the driven 
shaft two x three different speeds. In 
addition a dog clutch permits of a direct 


Gradient of 4 mm, (1 in 250) . 


drive from the principal shaft to the 
transmission shaft. Under these condi- 
tions, and despite the fact that there 
are seven possible speeds, the moment 
of inertia of the elements on the prin- 
cipal shaft is as low as possible. In 
this way a mechanism has been realized 
which, for 200 H.P. at 800 revolutions 
per minute should be easier to manipu- 
late than a mechanism with 4 speeds for 
60 H.P. at 1000 revolutions per minute 
of the classical design. This advantage, 
coupled with those of the Fieux friction 
clutch ought to result in a very interest- 
ing machine. The Schneider Co. suggest 
this design can be used either as a motor 
brake van, or as a loco-tractor. 

The following tables give the results 
which, it is hoped, will be obtained in 
the two cases : 


I. — Motor brake van. 
Empty weight : about 26 t. (25.6 Engl. 
tons). 
Speeds variable in steps between 


7.5 km. and 75 km. (4.66 and 46.6 miles) 
per hour, for an engine speed of between 
570 and 800 revolutions per minute. 


Running conditions anticipated for rail motor coach + train of : 


50 t. 70 t. 90. t. 
(49.2 Engl. tons).| (68.9 Engl. tons).| (88.6 Engl. tons). 


Leyel ts. 4600). J) is BK Se TS km - (46.6 miles |}55 em, (84.9 amiles 55 km. (34.2 miles 
per hour). 


per hour). per hour). 


55 km, (34.2 miles}39 km. (24.2 miles}39 km. (24.2 miles 


per hour). per hour). per hour). 


— 8 mm. (1 in 125) . 


. 1389 km. (24.2 miles}36 km. (22:4 miles} 29 km. (18 miles 


per hour). per hour). per hour) 


os 12 mm. (J in: 83) . 


30 km. (18.6 miles}25 km. (15.5 miles} 21 km. (13 miles 


per hour). per hour). per hour), 


— L6hmmsyilean 6S\er 


a 20; mm. ( lin) 50)%: 


24 km. (15 miles} 21 km. (13 miles|15 km. (9.3 miles | 
per hour). 


per hour). per hour). 


. 120 km. (12.4 miles} 14 km. (8.7 miles | 12 km. (7.5 miles 


per hour). per hour). per hour). 


— 
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Il. — Loco-tractor. 


Weight in working order : about 32 t. 
(31.5 Engl. tons) ; speed variable in steps 


between 5.6 km. and 55.3 km. (between 
3 and 34.5 miles) for an engine speed 
of between 570 and 800 revolutions per 
minute. 


Running conditions anticiped for loco-tractor + train of : 


110 t. 


70 t. 90 t. 
(68.9 Engl. tons).| (88.6 Engl. tons) .| (108.3 Engl. tons). 
Level 55 km. (34.2 miles|55 km. (34.2 miles!55 km. (34.2 miles 
per hour). per hour). per hour). 
Gradient of 4 mm. (1 in 250) . 40 km. (24.8 mites|/40 km. (24.8 miles'39 km. (24.2 miles 
per hour). ‘ per hour). per hour). 
—- oy anaeels 2 (Ci) aha Ua) 32 km. (20 miles |28 km, (17.4 miles; 24 km. (15 miles 
per hour). per hour). per hour). 
— 12 mom em 33) 28 km. (17.4 miles|/22 km. (13.8 miles' 16 km. (10 miles 
per hour). per hour). per hour). 
| 
_- ie) Tenant (em Gos) 22 km. (13.8 miles|17 km. (10.6 miles} 15 km. (9.3 miles 
per hour). per hour). | per hour). 
— 20 mms-(i1 an 50). 15 km. (9.3 miles |14 km. (8.7 miles; 11 km. (6.9 miles 
per hour). per ae | per hour). 


Anticipated consumption on an easy 
section : 


8 grammes of gas-oil per tonne-kilo- 
metre (7.4 drams per Engl. ton-mile) and 
1 ker. (2.2 Ib.) oil per hour of run. 
Gauge : 

Length over ee 

Length over body 

Width over body 

Light weight on driving Bogie 
Light weight on carrying bogie . 


Weight of rail motor coach in working ie : 


Maximum possible speed 

Minimum track curvature . 
Number of seats mts 
Number of standing places . 


The compartments are heated by the 
cooling water of the Diesel engine. The 
rail coach is provided with the moderable 
automatic Westinghouse brake. In addi- 


tion to the two driver's compartments, 


which are placed at each end, the body, 


Fiat rail motor coaches and locomotives. 


The Fiat Co. of Turin (Italy) have 
built a 180-H. P. Diesel electric rail motor 
coach. 

The general particulars are : 


1.445 m. (4 ft. 8 15/16 in.). 
18.15 m. (59 ft. 6 9/32 in.). 
17.20 m. (56 ft. 5 3/16 in.). 
2.86 m. (9 ft. 4 19/32 in.). 
12.6 t. (12.4 Engl. tons). 
9.4 t. (9.2 Engl. tons). 
44 t, (48.4 Engl. tons). 
60 km. (37.3 miles) per hour. 
80 m. (4 chains). 
38. 
20. 


constructed of wood and iron, includes 
a compartment reserved for the electric 
generating set and auxiliary appliances, 
a luggage compartment, a mail compart- 
ment, a 3rd class compartment, a vesti- 
bule with lavatory, and a (st class com- 
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partment. Electric lighting is provided by 
a battery of accumulators, which is also 
used for auxiliary purposes. 

The Diesel engine is a Fiat V 206 which 
has been specially designed for this coach 
and in which lightness and perfect ba- 
lancing have received special considera- 
tion. It has 6 cylinders, 200 mm. 
(7 7/8 inches) diameter by 270 mm. 
(10 5/8 inches) stroke, working on the 
Diesel cycle with 4 strokes and airless 
injection of fuel. The normal capacity 
is 180 H.P., but the engine can main- 
tain, without difficulty, an output of 
200 H.P. The engine frame is made of 
cast steel and the cylinder liners of spe- 
cial cast iron. The cylinder heads are of 
cast steel, and each is provided with seat- 
ings for 2 air-inlet valves and 2 exhaust 
valves. The fuel inlet valve is in the 
centre of the cylinder head. 

The engine shaft is made in one piece 
of nickel steel, and the connecting rods 
are of forged steel. The pistons are 
made in two parts; the lower part which 
carries the gudgeon pin, and serves to 
guide the piston in the cylinder, is made 
of aluminium alloy, while the upper part, 
which carries the piston rings, is made of 
rustless steel. Distribution is effected by 
a gear driven camshaft, valve rods, and 
levers acting on the valves which are 
made of rustless steel. The camshaft 
also possesses six cams which drive the 
pistons of the fuel pumps. 
of fuel injected is regulated to the load 
by a governor. The fuel pumps are fitted 
with a small shaft driven by a com- 
pressed air servo-motor enabling the en- 
gine to be stopped from either of the 
two cabs. Forced lubrication of the en- 
gine shaft and connecting rods is ensured 
by a pump geared to the engine shaft. 
The centrifugal governor is mounted on 
the shaft, and maintains the speed of 
the engine constant. 


The amount 


The engine drives directly a main gen- 
erator rotating at a constant speed. The 
energy furnished by this generator is 
transmitted to the two traction motors 
(one for each of the driving bogie axles) 
through the medium of a device of the 
Ward-Leonard type, which being very 
supple, gives a very wide range of speeds 
without the necessity of introducing re- 
sistances into the motor circuits. 

The principal generator is a compound 
dynamo, which has one of its exciters 
separate, and which possesses the fol- 
lowing characteristics : 


85 kw., 750 revolutions per minute, 
300 amperes, 360 volts. 

The maximum excitation tension is 
190 volts. The voltage of the main dy- 
namo is varied by including resistances 
in the exciting circuit by means of a 
controller. This generator is also prov- 
ided with a secondary winding so that 
it may be run as a series motor for start- 
ing the Diesel engine, the necessary 
power being supplied by a battery of 
alkaline accumulators. 


The engine drives, by means of a belt 
and tightening device, a dynamo rated 
at 16 kw., 190 volts, and 2 000 revolutions 
per minute which feeds the separate exci- 
tation of the main generator. and the 
auxiliary appliances of the Diesel engine, 
and charges up the battery. The voltage 
of this dynamo is regulated by an exci- 
tation rheostat. 


Each of the two traction motors, rated 
at 54 kw., for 810 revolutions per mi- 
nute, 400 volts, and 150 amperes, drives 
an axle of the driving bogie through the 
medium of a speed reducing gear (ratio : 
21/74). These two motors are series 
wound and connected in parallel. An 
electro-pneumatically driven combinator 
reverse the motors by altering the di- 
rection of current in the armature. This 


2414 


V— 


electro-pneumatic control in turn is oper- 
ated by a hand controller. 

The following are the auxiliary sets : 

1. The electrically driven water pump 
for circulating the cooling water through 
the Diesel engine. The pump is driven 
by a special electric motor to enable it 
to work while the engine is not running; 

2. The fan set for the water cooler. 
These two sets are connected in parallel 
and they are started up by a reversing 
drum enabling them to be supplied with 
current either from the auxiliary dynamo 
or from the battery; 

3. The air compressor providing the 
compressed air required for operating the 
brake. This set is controlled by a re- 
verser and an electro-pneumatic contac- 
tor. The last-mentioned device ensures 
automatic starting and stopping of the 
set. According to the position of the 
reverser the set functions automatically 


Gauge .. 

Length of ie Bede 

Width of the body 

Length over buffers 

Useful area of parcels van 
Total weight in working order . 


The motor is an airless-injection Diesel 
engine with 12 cylinders, 230 mm. 
(9 1/16 inches) diameter by 310 mm. 
(142 3/16 inches) stroke, running at a 
speed of 800 revolutions per minute and 
developing 600 B. H. P. This locomotive 


a SS | 
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or continuously. The consumption of 
the engine during test was 190 gr. 
(0.448 lb.) of crude oil per B. H. P. per 
hour. 

The rail motor coach was tested in May, 
1928, on the Trofarello-Chieri and Chi- 
vasso-Aosta line. It is now maintaining 
a regular service on the Firenze-Faenza 
line. 

The Fiat Co., in view of the success 
achieved by this first example, designed : 


a rail motor coach, 150 H.P., engine 
V 166, 

a rail motor coach, 250-300 H.P., en- 
gine V 236, 

a locomotive, 150 H.P., engine V 206, 

a locomotive, 180 H. P., engine V 206, 

a locomotive, 600 H.P., engine V 2342. 


The particulars of the 600 H. P.-loco- 
motive brake van, the most important of 
the units designed by the Fiat Co. are: 


1.445 m. (4 ft. 8 7/8 in.). 
12.200 m. (40 ft. 11/32 in.). 
3.050 m. (10 feet). 
13.350 m. (43 ft. 9 19/32 in.). 
52000 ker. (146 400 Ib.). 
8 m2 (86.1 sq. feet). 


is provided with the Westinghouse brake 
and two driving compartments. 

It can draw the loads in metric (in 
English) tons shown in the following 
table (the weight of the locomotive being 
included) : 


LEE a 
230 (224.4) | 200 (196.8) 


SPEED. 
Kilometres (miles) 5m(9.3)) 20 (12.4) 
per hour. 
Leah ae ae ieee - 700 (689) 
Gradient of 5 mm. (1 in 200) af 430- (423.2 
= 10 mm, (1 in 100) 310 (305.1 
— 20mm. (lin 50) ee 200 (196.8 
od 40mm. (lin 25) 1155 (152.5) | 115 (113.2 


30 (18.6) 40 (24.8) 60 (37.2) 


350. (344.5) 
) 215 (211.6) | 140 (137.8) | 120 ( 
) 155 (152.5) 
) os 100 (98.4) | 65 (64) 
) | 75 (73.8) | 


$$ EE 


70 (43.5) 


90 (88.6) 
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Rail motor coaches of the Pampelune- 
San Sebastian Railway (Spain). 


These rail motor coaches built by Wil- 
liam Beardmore & Co., of London and 
Glasgow, are 15 m. (49 ft. 2 1/2 in.) 
long and are mounted on two bogies of 
two axles each. The four axles are driv- 
ing axles. The total weight of 29 t. 
(28.5 Engl. tons) is distributed as fol- 
lows : 16.6 t. on the bogie on the engine 
side, and 12.4 t. on the other bogie. They 
are provided with two cabs and can run 
round curves of a radius of 25 m. 
(1 1/4 chains). Each motor coach can 
carry 32 seated passengers and pull two 
ordinary coaches each weighing 18 t. 
(17. 7 Engl. tons). Two motor coaches 
may be coupled up and driven by one 
man. The motor coaches are fitted with 
the vacuum brake and a screw.brake. The 
vacuum is produced by a rotary air pump 
driven by the principal engine. 

This principal engine is a Diesel en- 
gine with 6 four-stroke cycle, airless in- 
jection cylinders, 165 mm. (6 1/2 inches) 
diameter by 228 mm. (9 inches) stroke. 
It develops 220 B. H. P. at 1200 revolu- 
tions per minute. 

The generator is keyed to the crank 
shaft of the engine. It may be run tem- 
porarily as a motor to start the Diesel 
engine, the current being provided by an 
accumulator battery which also supplies 


current to the lighting circuit and the 


controlling gear. The armature shaft of 
the generator projects beyond the bear- 
ing, and to the overhung portion is keyed 
an auxiliary dynamo which serves as an 
exciter. The main generator is provided 
with a compound winding, such that the 
voltage automatically varies inversely 


Total length over buffers 
Rigid wheel base 

Fixed wheel base . 
Gauge 


with the strength of the current, the 
power thus remaining practically con- 
stant for any speed of the Diesel engine. 
The auxiliary generator, which is rated 
at 4 to 5 kw. and 75 volts, is so wound 
that its voltage is constant for a given 
speed, whatever the load. It provides the 
battery-charging current, the current for 
the exciting shunt of the main generator, 
for the lighting and for the controlling 
gear. 

The four traction motors (one for each 
axle) can each develop 50 H.P. for an 
impressed voltage of 500 volts. They are 
suspended by springs and connected to 
the axles by gear wheels with a ratio of 
70/14. These motors are connected in 
parallel. 

Starting is gradual but rapid. The 
acceleration is 22 em. (8 11/16 inches 
per second per second, that is 0.8 km. 
(0.5 mile) per hour per second up to 
a speed of 40 km. (25 miles) per hour 
which is attained in 50 seconds. 

One motor coach is in use at the pre- 
sent time. The tests have satisfied the 
conditions imposed, and several units of 
the same type are being built. 


Ansaldo locomotives of the Italian State 
Railways. 


This locomotive, built by the firm 
Ansaldo, S. A., of Genoa-Sampierdarena 
has just been put to the test on the Ita- 
lian State Railways. 

It is provided, in front, with a four- 
wheel carrying bogie, in the middle, with 
three coupled driving axles, and in the 
rear with one carrying axle. 


The particulars are : 


14.200 m. (46 ft. 7 in.). 
10.200 m. (33 ft. 5 19/32 in.). 
4.100 m. (13 ft. 5 7/16 in.). 
Standard. 
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Total light weight . . 
Total weight in working order 
Adhesive weight : 
Diameter of driving wheels 


The engine is a horizontal six-cylinder 
Junker Diesel engine. The cycle is two- 
stroke, single acting. In each cylinder 
two pistons move in opposition with a 
stroke of 480 mm. (18 7/8 inches). 

The diameter of the cylinder is 
330 mm. (13 inches). The cylinders are 
of cast iron. Each piston is made of 
steel in one piece, with eight piston rings, 
and without direct cooling. The shaft 
is nickel steel and has six cranks, four 
of which are inside the frames, and two 
outside. The outside cranks drive the 
connecting rods which transmit the mo- 
tion to the axles. There is, therefore, 
neither gearing nor speed reducer. The 
engine runs at speeds varying from 15 to 
250 revolutions per minute. The valve 
gear is reversible and comprises two cam- 
shafts, one operating four cylinders, and 
the other two cylinders. 

The fuel is injected by means of com- 
pressed air at a pressure of 50 to 70 at- 
mospheres (735 to 1 030 Ib. per sq. inch). 
The cylinders are scavenged by air at a 
pressure of 0.250 kgr. (3.55 Ib. per sq. 
inch). The engine is started by means 
of compressed air. The power is regu- 
lated by varying the quantity of fuel, and 
the duration and pressure of the injec- 
tion. The cylinders are cooled by the 
eirculation of 2500 litres (550 British 
gallons) of water cooled in air radiators. 
The temperature of the water reaches 80 
to 100° C. (176 to 212° F.). 

The normal power of the engine at the 
shaft is 700 H.P., and may be increased 
to 1100 H.P. 

The tests have just been started. 

Loads of 300 tons to 500 tons can be 
pulled at 55 km. (34.2 miles) per hour 


90 000 ker. (198 416 lb.). 

(94000 ker. (207 234 Ib.). 

48 440 ker. (106 792 Ib.). 
1.370 m. (4 ft. 6 in.). 


over tracks of varying profile. The 
maximum power at the draw-bar hook 
was 450 H. P., the maximum effort 
4000 kgr. (8 818 lb.) while the fuel con- 
sumption was 6 to 10 grammes of Rus- 
sian naphta of 10900 calories (43 250 B. 
T. U.) per tonne-kilometre (5.44 to 9.23 
drams per Engl. ton-mile) along the level. 


Locomotives of the Still or similar 
systems. 


None of these locomotives is in use in 
the countries under consideration. 

The Schneider Co. is the only firm 
engaged on this problem. They have had 
to quote for a locomotive to satisfy the 
following conditions laid down by the 
Tunisian Railways, 7. e., a locomotive to 
draw trains of 280 tons at an average 
speed of 65 to 70 km. (40.4 to 43.4 miles) 
per hour over lengths of track with no 
gradients greater than 6 mm. (4 in 167), 
maximum weight per axle 16 tons maxi- 
mum wheel base 14 m. (36 ft. 1 in.), 
metre gauge. These conditions led to a 
machine of about 1200 H. P. with 6 hori- 
zontal cylinders constituting three driv- 
ing groups, two outside groups and one 
middle group, with cranks at 120°. Each 
pair of cylinders, arranged opposite each 
other, drives the upper arm of an equal- 
izer, the lower arm of which drives the 
axle by means of a connecting rod. 

The arrangements adopted by the 
Schneider Co. differ from the Kitson- 
Still locomotive on the following points : 
More direct drive to the wheels (there is 
no jack shaft) ; + 

Adoption of the two-stroke cycle in 
place of the four-stroke; 
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Certain improvements in detail have 
been provided with a view to improv- 
ing the cooling of the pistons and to sim- 
plifying the operation of the locomotive. 


High pressure locomotives. 


No locomotive of a pressure greater 
than 20 kgr. (284.5 Ib. per sq. inch) is 
in use in the countries under consider- 
ation. The Paris,Lyons & Mediterranean 
Railway Company have just placed an 
order with the Henschel firm, of Cassel 
(Germany), for a locomotive working at 
60 atmospheres (882 Ib. per sq. inch) of 
the type described in the Bulletin of the 
International Railway Congress for May 
1928. 

The Nord Railway (France), on the 
other hand, have just been engaged in 
negotiations with the « Fabrique suisse 
de locomotives et de machines (Etablis- 
sements Angst) » of Winterthur, Swit- 
zerland, with the view of constructing a 
very powerful locomotive, based on the 
same principles as the trial locomotive 
built by that Company, and described in 
the Bulletin of the International Railway 
Congress for January 1929. The boiler 
working pressure will be 60 atmospheres 
(882 lb, per sq. inch). 


Locomotives not having boilers of the 
ordinary type. 


On none of the railway systems of the 
five countries under consideration is 
there in existence any locomotives hav- 
ing boilers not of the ordinary type. 
Tests with water-tube boilers were car- 
ried out some time ago, but did not give 
satisfaction. They will be mentioned in 
order to refresh the memory. 

In 1903, the Nord Railway Company 
(France) had built two 200-H. P. steam 
coaches with Turgan boilers (torpedo- 
boat type), with a working pressure of 


{6 kgr. (227.6 lb. per sq. inch). The 
trouble caused by the scaling of the 
tubes was such that the locomotives 
had to be stopped after running a short 
time. A Purrey boiler, working press- 
ure 20 kgr, 284.5 lb. per sq. inch), was 
tried on one of them, but gave no better 
results. In 1906 these two steam coaches 
were fitted with locomotive type boilers 
of the same capacity (100 H.P.) with a 
working pressure of 412 kgr. (4170.7 Ib. 
per sq. inch) which gave every satis- 
faction. In 1908-1909 eight new steam 
vehicles were built with 250-H. P. loco- 
motive type boilers with a working press- 
ure of 12 kgr. (170.7 Ib. per sq. inch). 
These 10 locomotives are still in service. 

Despite these failures the design, be- 
gun in 1905, for an Atlantic engine 
(No. 2741) fitted with a cylindrical 
smoke-tube boiler, the fire-box walls of 
which, however, were formed of water 
tubes, was continued and the engine was 
built in 1906-1907. The troubles due to 
the deposit of scale in the tubes, and 
the unsatisfactory behaviour of the re- 
fractory bricks lining the fire-box, and 
the frequent and prolonged stoppages to 
repair the fire-box, were such that it was 
decided to transform this Atlantic engine 
into a Ten-wheel engine, which was done 
in 1913. 

A boiler of the same type, with an 


ordinary cylindrical body, and a water- 


tube firebox was fitted in 1911 to a new 
Baltic engine (No. 3.1102). In 1943 this 
engine received an ordinary boiler. 

This completed the trial of boilers 
with water-tube fireboxes on the French 
Nord Railway. 

The Algerian System of the Paris, 
Lyons & Mediterranean Railway has also 
tried water-tube boilers. These boilers 
were constructed as follows. A large 
collector 950 mm. (3 ft. 1 3/8 in.) in 
diameter is arranged in the upper part 
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along the entire length from the smoke- 
box to the back of the firebox and in 
the axis of the locomotive. A collector 
500 mm. (1 ft. 7 11/16 in.) in diameter 
is arranged in the lower part in the axis 
of the locomotive from the smoke-box to 
the front of the firebox. These two col- 
lectors are connected by a 360-mm. 
(14 3/16-inch) pipe in the smoke-box 
and a 250-mm. (9 7/8-inch) pipe in the 
firebox, and between these two pipes, by 
a large number of water-tubes, over 
which sweep the hot gases. The back 
part of the upper collector forms the top 
of the firebox. The foundation ring of 
the firebox is hollow and forms a collec- 
tor. The front, back, and side walls of 
the firebox are formed by tubes con- 
necting the foundation ring to the upper 
header. 

This boiler was fitted to engine 3003 
and was put into service in February of 
1904 (working pressure of boiler = 
13 ker. [485 lb. per sq. inch]) and in 
1906 to the engines 3051 and 3055. After 


a few trials it was found that the grate 


area was insufficient, and in 1909, 1910, 
and 1911 new boilers were made, five for 
locomotives 3050 (type 4-6-0) and two 
for locomotives 4000 (type 0-8-0). 

Very careful comparisons were made 
between these locomotives and locomo- 
tives of the same type but fitted with 
ordinary boilers. This was carried so 
far, even, as to change the drivers and 
stokers every month so as to eliminate 
the personal factor. 

It was found that the locomotives vA 
water-tube boilers consumed 10 to 20 % 
more fuel, than the ordinary locomotives; 
that the distance travelled was 81 % of 
that travelled by ordinary locomotives 
owing to stoppages for boiler repairs, 
that the cost of upkeep of the boilers 
(repairs to firebox, replacing tubes, 
washing, de-scaling, cleaning tubes) 


amounted to 244 % of the amount ex- 
pended in the same work on ordinary 
boilers. There are no longer any of them 
in service. 

The reason why the Algerian system 
tried water-tube boilers was to avoid the 
difficulties caused by the bad quality of 
the feed water, resulting in leaks and 
cracks in the stay-bolt heads and round 
the fire-tubes. On the Nord Railway, the 
trials were made for quite another rea- 
son. Mr. Koechlin, who was then chief 
engineer of the Locomotive works, was 
convinced that the efficiency of a loco- 
motive would be increased by employing 
higher pressures, and without thinking at 
the time (1903 to 1905) of such pressures 
as 60, 100 and even 225 ker. (853, 1 422 
and 3 200 Ib. per sq. inch) he anticipated 
a fairly high and proximate increase in 
the working pressure. His work on 
boilers with water-tube fireboxes was 
merely intended to test a device which 
he judged necessary for high pressures. 
Unfortunately, the tests came before their 
time, for nothing or very little was 
known about feed water heaters, in which 
a large part of the salts in the feed water 
are thrown down, and which perhaps 
would have minimized the disappoint- 
ments sufficiently to enable the tests to 
be continued and the boilers to be 
brought to a state of perfection. 


General considerations. 


On the whole, in the five countries 
under consideration : Belgium, Spain, 
France, Italy, Portugal, and their Colo- 
nies, there are no locomotives of new 
types in existence except a small number 
of Diesel locomotives and rail motor 
coaches. There are no turbine locomo- 
tives, no high-pressure locomotives, and 
no water-tube locomotives. This is ob- 
viously not very much on which to open 
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a discussion regarding the locomotive of 
the future. Are we to say that the ques- 
tion has been raised too soon? In my 
opinion, no : 


1. Because in other countries locomo- 
tives of the types in question are in nor- 
mal service or the tests on them have 
been carried to a very advanced stage, 
enabling their future possibilities to be 
realized ; 

2. Because this question raised in an 
mission, hence the use of high-pressure 
to this new problem of the locomotive 
and to the different solutions which have 
been considered. 


We should compliment and thank the 
President and members of the Permanent 
Commission of our Association for hay- 
ing set this question down on the Agenda 
of the Madrid Congress. 

Ever since railways were first esta- 
blished, the general appearence of the 
locomotive has scarcely altered, the latent 
energy of the coal has always been used 
on the same principle. I do not mean 
by this that our predecessors in this 
field have not brought about considerable 
improvements; those improvements were 
intended to increase the tractive power 
and to effect a saving in fuel consump- 
tion (compounding, superheating, pre- 
heating of the feed water, progress in 


connexion with the exhaust, etc.). But, . 


as a result of the conditions imposed by 
the railway operation, the steam locomo- 
tive has assumed proportions such that 
it is too cramped in the gauge limits im- 
posed on it. On the other hand we are 
all of us convinced of the necessity, 
which is becoming more and more ur- 
gent, for cheap operation and conse- 
quently for considerable improvement in 
the efficiency of locomotives. We are 
inevitably at a turning point in the his- 
tory of the locomotive and in the near 


future we shall have to make up our 
minds to strike out on absolutely new 
lines. 

The question which at the moment is 
presented with most clearness, is that of 
increasing the power, notwithstanding 
the limitations of the gauge, and this es- 
pecially in those countries where rail- 
ways were first constructed. Other coun- 
tries, where this method of locomotion 
was taken up later, have been able to anti- 
cipate the prodigious growth, and have 
had the wisdom to adopt less restrictive 
loading gauge dimensions. 

This increase in power may be ob- 
tained in two ways : 


1. By diminishing the exhaust pres- 
sure, hence the idea of the condenser, 
and } 

2. By increasing the pressure of ad- 
mission, hence the use of high-pressures 
boilers. 


The application of a condenser to lo- 
comotives with a reciprocating engine 
has never been anticipated, because it 
would necessitate, if the efficiency were 
to be satisfactory, the complete expan- 
sion of the steam down to the pressure 
of the condenser. This would lead to 
cylinders of enormous volume, and in a 
desire to gain space, more space would 
be lost. On the other hand, leakage at 
the slide valves, round the pistons, and 
at the glands would make it troublesome 
to maintain the vacuum. That is why the 
condenser implies the idea of the tur- 
bine. 

The turbine involves a transmission of 
the motion. Up to the present all the 
designs provide for mechanical trans- 
mission, without speed variation or re- 
versal. It is, in fact, the simplest form 
of transmission because it is effected by 
a series of toothed wheels. It is moreover 
the lightest, the least cumbersome, and 
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the most efficient. But it has two serious 


drawbacks : 


1. The necessity for a backward drive 
turbine which owing to lack of space is 
keyed on the same shaft as the forward 
drive turbine. Its working power, and 
efficiency therefore leave much to be de- 
sired; 

2. The constant relationship between 
the speed of the turbine and that of the 
train. 


Now the efficiency of a low-speed 
turbine is deplorable, as experience has 
shown. Locomotives with turbines ar- 
ranged in this way give an efficiency 
greater than reciprocating engine loco- 
motives only when the trains exceed a 
speed of 35 to 40 km. (22 to 25 miles) 
per hour. That is to say, the turbine 
locomotive in its present construction is 
only economical when drawing trains at 
high speeds with few stops, that is to 
say, for very special services. 

The turbine might be imagined as 
using steam at. much higher pressures 
that those at present customary in loco- 
motives, but there is a relationship be- 
tween the velocity of the steam entering 
the turbine, 7. e. the pressure, and the 
peripheral speed of the turbine. An in- 
crease in the pressure of admission would 
lead to wheels of larger diameter which 
would probably no fit in with the re- 
stricted nature of the available space, or 
to rotary speeds necessitating too great 
a gear reduction. Moreover since the effi- 
ciency of the turbine is only satisfactory 
within limits fairly close to the normal 
speed, the efficiency at very low speeds 
would be still more deplorable with a 
high pressure of admission. 

All these disadvantages. would disap- 
pear if one could devise a transmission 
enabling the turbine to rotate at an al- 
most constant speed. This transmission 


in fact does exist, it is the electric trans- 
mission, but in its present state, its 
weight and bulk are considerable and the 
efficiency is not so satisfactory as that 
of the mechanical transmission. On the 
other hand, it appears that it is less ex- 
pensive to maintain. 

Finally, the turbine locomotive is still 
in the stage of development. It is pos- 
sible to imagine a locomotive with a 
high-pressure boiler, a main turbine 
suitable for this pressure, and running 
at a constant speed regulated by a gover- 
nor. The power of the turbine would 
be transmitted to the axles by an elec- 
trical transmission, giving all the de- 
sirable suppleness suitable to the varia- 
tion of the locomotive conditions, and 
permitting reversal of the direction of 
running. If we add a condenser, the 
whole evidently forms a complicated and 
cumbersome plant, but there is nothing 
to show that the progress which is being 
made step by step will not eventually lead 
to more suitable dimensions and weights. - 
These various components possess the 


advantage of being fairly independent of 


each other, so that they can be arranged 
along the locomotive lengthways that is 
to say along a dimension which can still 
be increased without too much difficulty. 

As for the high-pressure boiler, whe- 
ther the steam is employed in a turbine 
or in a reciprocating engine, I believe 
that no one doubts it will be adopted 
fairly soon, on condition however, that 
it is a definite departure from the pre- 
sent type of boiler. If we desire to in- 
crease the power of locomotives within 
a loading gauge we shall not, in my opi- 
nion, solve the problem by adding a 
high-pressure element to the present 
boiler. This solution would merely com- 
plicate the apparatus and increase its 
dimensions. In adopting a higher pres- 
sure, we must try to reduce the encum- 
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brance for a given power, or to increase 
the power for a given encumbrance. 

As regards the saving of fuel, we know 
that the theoretical thermal efficiency 
increases with the pressure, but if, for 
a pressure of 15 ker. (243.3 Ib. per sq. 
inch) this efficiency is 18 %, it increases 
to 24 % for a pressure of 50 ker. 
(710 Ib.) and to 27 % for a pressure 
of 100 kgr. (1420 lb.); hence there is a 
gain of 6 % between 15 and 50 ker. and 
a gain of only 3 % between 50 kgr. and 
100 kgr. The question which arises, 
therefore, is to determine to what press- 
ure we should go, as a first stage, at 
least. The European firms who have 
attacked this problem have adopted the 
pressure of 60 atmospheres (882 lb. per 
sq. inch). I regard this as a wise pre- 
caution, because the difficulties to be 
surmounted are far from negligible. Be- 
sides, why go any further for the time 
being, the slight gain obtained by the 
theoretical thermal efficiency would be 
lost by the low efficiency of the engine 
which cannot, in the present state of 
affairs, make use of the full expansion 
of the steam. Restricted as to space, the 
locomotive builders are only considering, 
as regards high pressures, simple expan- 
sion (Winterthur) or a more or less 
restricted double expansion (Henschel), 
whereas in order to utilise fully the ex- 
pansion either a triple-expansion would 
be necessary, or the high-pressure steam 
would have to be allowed to perform 
work in cylinders, followed by work at 
low-pressure in a turbine provided with 
a condenser. These solutions would ob- 
viously be very economical as regards 
fuel consumption but, apart from the dif- 
ficulties of design and _ construction, 
would not the axle loads be far too great 
and would not the upkeep of such en- 
gines be too expensive? 

Considerable advantages are presented 


by the application of the Diesel engine 
to locomotives : elimination of smoke and 
cinders, little noise if the engine is pro- 
perly designed, no handling of coal and 
clinker; consumption of water consider- 
ably reduced; no necessity for ash pits; 
the engine is always ready, and con- 
sumes nothing when standing; the Diesel 
engine being capable of running without 
attention, it is possible, as on electric 
locomotives, to make daily runs of great 
length, and thus to reduce the number 
of locomotives in use. Compared with 
electric locomotives, the Diesel locomotive 
does not require power stations, sub-sta- 
tion, transmission lines, or current col- 
lectors, all of which are very expensive 
installations. 

From the economical point of view, 
the Diesel electric locomotive has a ther- 
mal efficiency at the wheel tread of 22 
to 25 %, while the present locomotive 
gives 5 to 9 % and the electric locomo- 
tive, if we include the power station, sub- 
stations, transformers, and line losses, 
has a thermal efficiency at the tread of 
10 to 12. %. 

The Diesel engine possesses the disad- 
vantage that it can only be started up 
light and is not self-starting. Its effi- 
ciency is only satisfactory for a power 
varying between very narrow limits. An 
overload may be disastrous. It is neces- 
sary to have, therefore, between the 
Diesel engine and the wheels, a trans- 
mission enabling the engine to be isolat- 
ed, and allowing the train to travel at 
different speeds for the same engine 


speed, and as far as possible, the same | 


engine power. The reversal of the di- 
rection may not necessarily be part of 
the transmission, for Diesel engines are 
built to run in both directions. ‘ This is, 
however, a complication which it would 
be best to avoid. ; 


We thus return to the problem raised 
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in connexion with the turbine locomo- 
tive, but with this complication, that in 
addition to the simple transmission of 
the motion, a variable speed box and the 
possibility of completely declutching the 
engine are necessary. Moreover the me- 
chanical transmission of a Diesel engine 
raises very difficult problems, and al- 
though there is in existence a 1 200-H. P. 
locomotive of this type, the builders do 
not readily undertake the construction 
of gears transmitting more than 400 to 
500 H.P. For this reason the transmis- 
sion is usually electrical. Even though 
the efficiency may be less satisfactory, 
there is the considerable advantage of the 
suppleness of this transmission and its 
low upkeep. The direct transmission of 
the Ansaldo Diesel engine is interesting 
in its simplicity, but the very slow speed 
of the engine must result in a consider- 
able encumbrance and weight. The trials 
now in progress will provide us very 
soon with information on this point. 
The question has been raised regard- 
ing the use of the two-stroke or the four- 
stroke cycle. 
the advantage of a reduction in weight 
and in the constructional expenses, an 
advantage which is quite often of little 
importance, because scavenging necessi- 
tates a relatively slow piston speed, and 
requires the installation of a cumber- 
some and expensive scavenging pump ab- 
sorbing about 6 % of the power of the 
engine. As regards the method of fuel 
injection. the airless injection method 
is adopted almost universally. This only 
requires a small oilpump which is simple 
and inexpensive, while compressed-air 
injection requires compressors, and coo- 
lers, and absorbs about 10 % of the 
power of the engine. 
The Diesel engine, then, appears ca- 
pable of being adapted for traction pur- 
poses, but it possesses another drawback 


The two-stroke cycle offers — 


which will probably become less serious 
as more progress is made in the con- 
struction of these engines. This is its 
weight. The first powerful Diesel elec- 
tric locomotives (about 1000 H. P.) 
weighed about 160 ker. (353 Ib.) per 
H.P. Recently 110 kgr. (242 lb.) has 
been attained, and some designs, not yet 
put into execution, it is true, provide for 
90 kgr. (198 lb.). We must hope that 
soon 70 kgr. (155 Ib.) per H.P. will be 
reached. Unfortunately liquid mineral 
fuel is not found everywhere in the world 
and transport appreciably increases its 
price. It is to be hoped that the Diesel 
engine builders will investigate the use 
of vegetable oils. This would be all the 
more interesting in view of the fact that 
the Diesel locomotive, in requiring only 
a small amount of water, would appear 
to be the ideal means of locomotion for 
Colonial railways in countries rich in 
oil-bearing plants. 


CONCLUSION. 


In striving to attain maximum power, 
gauge limitations notwithstanding, and 
improved economic efficiency as regards 
traction, Railway Administrations are 
faced with a problem which is scar- 
cely possible of solution except by the 
application of locomotives of a new type. 
This problem is of considerable impor- 
tance, therefore, and the fact that it has 
been included in the Agenda of the 
Madrid Congress ought to direct the 
attention of those Administrations to the 
interest it possesses. 

The question is by no means settled, 
and many years will pass before definite 
guiding principles can be formally adopt- 
ed which, moreover, may vary with the 
requirements of local traffic, the gra- 
dients of the tracks, the climate, the 
amount and quality of water available, 
the price of the different kinds of fuel, 
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training of the drivers and repairs staff, 
etc., etc. 

Science progresses more and more ra- 
pidly, and the Railways, especially the 
Great Systems, cannot now lose interest 
in this progress, seeing that, ever since 
they have existed, they have been quick 
to apply new principles. 

We have come to a parting of the 
ways, and it is difficult to know which 
is the right one.. Shall we go on towards 
the turbine locomotive, the internal com- 
bustion engine, or the high-pressure 
boiler ? Great ability would be required 
to decide at present which line to take, 
because so few tests have yet been made, 
none having been made in the coun- 
tries which have been allotted to me for 
the compilation of this report. My fel- 
low reporters on the same subject have 
been more fortunate than I. They will 
give you fuller and more detailed infor- 
-mation, the discussion of which will be 
more valuable. 


wont B ‘ ve mAejinl, . +f ot 
Cieazs ri ae iz abana! 
ibe | eck Sart yas oh 
pets tre fet /4}- a [ak akg ey 
, wees seitagediianey, 295: 
ese eg i ect 


a 


> 
7S. * 
We? Thad ‘ 


La ame 


get ie A 


420 


I hope that, as a result of this Con- 
gress, many tests will be made of loco- 
mctives in which these new principles 
have been incorporated. But to make 
progress quickly, these tests must be 
methodical, and this can only be done 
in testing stations. 

I should like to express a wish, there- 
fore, that these testing stations, modern 
in every respect, should be installed in 
every country quickly, and that the de- 
tails and the results of the experiments 
should be made known to all who are 
interested. 

I am sure that the Bulletin of the 
International Railway Congress epee 
tions, even now such an in 
blication, will willingly publish atonal 
which may be communicated to it on inks : 
subject. 

The question in this way would rake 
rapid progress, which would make the 
reports and discussions at some future © 
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(All countries except America, the British Empire, France, Italy, Portugal, 
Spain and their Colonies), China and Japan. 


ON THE QUESTION OF IMPROVEMENTS IN THE STEAM LOCOMOTIVE (SUB- 
JECT VI FOR DISCUSSION AT THE ELEVENTH SESSION OF THE INTER- 
NATIONAL RAILWAY CONGRESS ASSOCIATION) (+) (2), 


By TuHeropore BALS, 


ENGINEER, GENERAL SUPERINTENDENT, GENERAL MANAGER FOR WORKS AND ROLLING STOCK, 
RUMANIAN STATE RAILWAYS. 


Figs. 1 to 29, pp. 2426 to 2477, 


The present report deals with improve- 
ments in reciprocating steam locomotives, 
within the limits fixed by the wording of 
Question VI, and only with steam locomo- 
tives the boilers of which — and in gene- 
ral the construction — are of the ortho- 
dox type, and therefore excludes locomo- 
tives of recent construction having high 
pressure boilers or locomotives fitted 
with water-tube boilers, these locomotives 
being dealt with in Question V. 

In addition to the questions stipulated 
as having to form the subject of the pre- 
sent report, we have also briefly examin- 
ed a few others, as for example, that of 
- compounding, mainly with the object of 
stating some general indications on the 
present day state of development of these 
various questions. 

We desire to state that amongst the 
Administrations covered by our inquiry, 
and who have been kind enough to send 
us some valuable information in reply, 


will also be found the Guillaume-Luxem- 
bourg Railway. This system is adminis- 
tered by the Alsace-Lorraine Railways, 
and consequently the information given 
for the above mentioned Railway is the 
same as that given by the Alsace-Lorraine 
Railways for their own system, and which 
will therefore be also found in the report 


relating to France. 


CHAPTER I. 
Increase in the boiler pressure. 


Boiler pressure adopted as a general rule 
since 1922, and the intentions of the 
Administrations. 


It is necessary to consider the cases of 
boilers for simple expansion locomotives 
and the boilers for compound locomotives 
separately. 

The replies received from the different 
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(1) This question runs as follows : <« Improvements in the steam locomotive. Increased 


pressures and higher superheats. 
cennected with superheating. 
valve gears. > 

(2) Translated from the French. 
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Feed water heating and air preheating. 


Improvements in the design of superheaters and parts 


Improvements of 
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Administrations show that, since 1922, 
the year of the Rome Congress, there has 
been no notable change as regards the 
boiler pressure adopted as a general rule, 
for both types of locomotives. For sim- 
ple expansion locomotives, the pressure 
varies from 42 to 14 kgr. per em? (170.7 lb. 
to 199.1 Ib. per square inch), this latter 
figure appearing to become more and more 
general, especially for the powerful loco- 
motives constructed during the last few 
years. Higher boiler pressures are only 
met with as exceptions; for example, the 
Rumanian State Railways possess 65 two- 
cylinder simple expansion locomotives, 
which were built in America, the boiler 
pressure of which is 15 kgr. per cm? 
(213.3 Ib. per square inch) but it ap- 
pears that these are a special case. For 
compound locomotives, pressures of 15 to 
16 kgr. per cm? (213.3 lb. to 227.6 Ib. per 
square inch) are the most general, and no 
Administration has reported any pressure 
higher than 227.6 lb. per square inch. It 
must, however, be observed that many of 
the Administrations consulted have not 
built any compound locomotives since 
1922 (as in the cases of the Swiss Federal 
Railways, the Czecho-Slovakian State Rail- 
ways, the Swedish State Railways, etc.), 
or else have no compound locomotives (as 
is the case with the Netherlands Rail- 
ways). 


Generally speaking, there has hitherto: 


been no tendency to increase the boiler 
pressure,or else the Administrations hav- 
ing this intention in view have hitherto 
used lower boiler presures than those 
given above, and tend to adopt pressures 
approaching these. For example, the Nor- 
wegian Railways wish to increase their 
boiler pressure from 13 to 15 kgr. per 
em’ (184.9 Ib. to 243.3 lb. per square 
inch) for compound locomotives, and the 
Bergslagen Railway (Sweden), from 12 


to 14 kgr. (170.7 to 199.1 lb. per square 
inch). The motive for not raising the 
pressure of boilers of orthodox design is 
generally to be found in the increased 
maintenance charges which result from 
the increased pressure. For certain 
administrations the axle load on the 
rails, which are still limited to com- 
paratively low figures by the permanent 
way, also plays a part, the raising of the 
boiler pressure involving thicker boiler 
plates, and therefore an increase in the 
weight of the boiler. 

The Norwegian Railways alone advise 
us that they intend to build a locomotive 
with a boiler pressure of 17 kgr. (241.8 
lb. per square inch) for trial purposes. 

None of the Administrations consulted 
has therefore up to now carried out any 
trials with a view to increasing the pres- 
sure generally utilised, or to determine 
the influence of this increase on boiler 
maintenance, locomotives standing for re- 
pairs, and the expenses caused by these 
repairs. 


CHAPTER II. 


Superheating. 
A. — Raising the degree of superheat. 


The primary object of our enquiry was 
to ascertain the temperatures of the su- 
perheated steam hitherto obtained, and at 
the same time to ask the Administrations 
in question what temperatures they 
would like to attain, and the reasons 
which had led them to select this tem- 
perature. 

In general, apart from a few excep- 
tions which are quoted further on, the 
temperature of the superheated steam in 
existing locomotives does not exceed 
350° C. (662° F.), and the average for 
several administrations is rather lower. 
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Thus, on the Czecho-Slovakian Railways 
the temperature obtained is generally 330° 
C.(626° F.), and does not exceed this figure 
excepi for powerful locomotives, the effi- 
ciency of which is greater, on which a 
temperature as high as 355° C. (671° F.) 
is obtained. On the Polish State Railways, 
on the other hand the temperature of the 
superheated steam is maintained between 
280 and 300° C. (536 and 572° F.) as on 
the Swedish State Railways. The Berg- 
slagen Railway reports temperatures bet- 
veen 325 and 350° C. (617° and 662° F.) 
and the Danish State Railways between 
350 and 400°C. (662 and 752° F.). 

The Belgian National Railway Com- 
pany possesses some types of locomotives 
constructed before 1914 which even with 
the original arrangement gave good results 
from the superheating point of view, giv- 
ing about 325° C. (617° F.), when work- 
ing heavily. Others, less good from the 
point of view we are dealing with, do not 
give a temperature exceeding 300° C 
(572° F.). On the other hand the loco- 
motives which have been built during the 
last few years readily give 350° C. (662° 
F.) and some of these even reach 370° C. 
(698 F.) at high speeds (for example 
type 8 bis, present type 7). 

As regards the temperature of the 
steam that the Administrations would 
like to reach, opinions are divided. The 
railways which to day have not used tem- 
peratures above 300° C. (572° F.) desire 
to go up to 350 or 360° C. (662 or 680° 
F.), without exceeding this figure which 
— in the opinion of many administra- 
tions — is sufficient from the point of 
view of fuel economy, and difficult to 
exceed because of the quality of the cy- 
linder oils now used for lubricating pis- 
tons and valves. On the other hand, the 
Belgian National Railway Company con- 
siders 350° C. (662° F.) as a figure to be 


reached in normal working, whatever 
may be the pressure of the boiler, and 
would like to obtain at high speeds 
370°C. (698° F.), without however going 
beyond this temperature, considering 
that a greater temperature might inter- 
fere with the lubrication of the compo- 
nents in contact with the superheated 
steam, without bringing about any appre- 
ciable increase in fuel economy. 

The Bergslagen Railway intend to go 
up to 380° C. (716° F.) in a new type 
of freight engine they have at present 
under design. The Alsace-Lorraine Rail- 
ways (as Administrators of the Guillau- 
me Luxembourg Raitway) would even 
like to raise the temperature from 380 to 
400° C. (716 to 752° F.) in order to 
obtain the maximum economy which in 
their opinion is still compatible with 
efficient lubrication. We should men- 
tion here that the Swedish State Rail- 
ways inform us that on the locomotives 
burning pulverised fuel, the temperature 
of the superheated steam rises as high as 
450° C. (842° F.). 

As regards improving the superheat, a 
few Administrations have supplied us 
with some very interesting information 
with regard to the data they use when 
designing superheaters for their new lo- 
comotives, and upon the trials they have 
made or have in hand. 

Thus, the Belgian National Railway 
Company states that the method generally 
followed up to the last few years, for 
arriving at the dimensions for superhea- 
ters based on a certain ratio between su- 
perheater surface and evaporative heating 
surface, was erroneous (1). This method 


(1) See also Bulletin of the International 
Railway Congress Association, August 1926, 
page 663. 
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did not, in fact, take into consideration 
two important facts, viz. : 


a) The efficiency of the superheater 
surface diminishes more rapidly than 
that of the ordinary heating surface, as 
the length of the elements increases ; 

b) The distribution of the products of 
combustion between ordinary tubes and 
the superheater tubes plays an important 
part. 


As a matter of fact, it had been noticed 
that, generally speaking, locomotives with 
long tubes, the ordinary tubes of which 
had a relatively large cross section, left 
most to be desired from the superheating 
point of view. Efforts were therefore 
made to improve it by increasing the 
free area of the large tubes containing 
the elements wherever the internal tubes 
were of large diameter, taking into ac- 
count that a feed water heater was fitted 
which, in increasing the production of 
saturated steam per kilogramme of fuel 
demanded a more efficient superheater. 

In the designs carried out, the standard 
dimensions for the large flue tubes have 
been taken as 125/133 mm. (4 29/32- 
5 1/4 inches) and for the superheater 
element tubes 30.5/38 mm. (41 3/46- 
1 1/2 inches). For boilers with long 
tubes and ordinary tubes of 50/55 mm. 
(1 31/32-2 3/16 inches) (instead of 45/50 
mm. [1 49/64-1 31/32 inches]) flues of 
128/137 mm. (5 3/64-5 25/64 inches) 
diameter, or even 131/140 mm. (5 5/32- 
5 1/2 inches) diameter, have been used 
at the same time keeping the diameter of 
the superheater elements at 30.5/38 mm. 
(1 3/16-1 1/2 inches). Similarly the rule 
has been not to bring the return bend of 
the superheater elements close back to 
the smokebox tubeplate for all lengths of 
tubes, but to make the distance between 
the return bend at the smokebox end and 


the spear end at the firebox end 3 m. 
(9 ft. 10 1/8 in.). 

Alterations on the above lines were 
made to the type 10 locomotives, con- 
structed in 1910, and which with the ori- 
ginal superheater arrangement only gave 
a superheated steam temperature of less 
than 300° C. (572° F.). The number of 
superheater elements has been increased 
from 31 to 40, and the number of ordin- 
ary tubes reduced from 230 to 190. The 
large tubes have a diameter of 128/135 
instead of 118/127 mm. (5 3/645 1/4 
inches instead of 4 5/8-5 inches), the su- 
perheater elements 30.5/38 instead of 
27/34 mm. (1 3/16-1 1/2 inches instead 
of 1 1/16-1 3/8 inches), and the ordinary 
tubes have been kept at 45/50 mm. 
(1 49/64-1 31/32 inches) diameter. The 
distance of the spear ends from the fire- 
box tubeplate has been maintained at 
610 mm. (24 inches) {it is, however, in- 
tended to reduce this distance to 520 mm. 
(20 1/2 inches) in order to still further 
increase the superheat]. As a result of 
these modifications, steam at 350°-355° C. 
(662°-671° F.) is now readily obtained. 
We should add that the dampers were 
dispensed with when making the altera- 
tions. 

The Bergslagen Railway has also carri- 
ed out some work of interest in regard 
to the improvement of superheating. 
Taking as a starting point the principle 
that in order to construct a boiler with 
the Schmidt type of superheater with 
large tubes, or to improve the superheat- 
ing of existing boilers of this type, it is 
necessary to be able to calculate as accu- 
rately as possible the relative resistance 
to the flow of gases in the large and 
small tubes respectively. Messrs. Nord- 
ling and Bengtzon undertook a series of 
tests on the resistance offered by the 
tubes to the passage of the gases and have 
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devised a method of calculating this re- 
sistance. 

This method was published in Glasers 
Annalen Nos. 1153, 1454, and 1155 of 
1925. 

Moreover, in order to increase the su- 
perheat, Messrs. Nordling & Bengtzon 
have arranged, instead of the plain tubes, 
tubes called « Ess » tubes, the walls of 
which are pressed so that they present 
on the inside three spirals running the 
whole length of the tube, and leaving be- 
tween them hollow spiral passages which 
impart a rotary motion to the gases 
(fig. 1). This results in a very close con- 
tact between the gases and the tube walls, 
resulting in an increase in the heat trans- 
mitted, as has been ascertained from the 
decrease in temperature of the gases in 
the smoke-boxes of saturated steam boil- 
ers fitted with these tubes. 

The effect of the « Ess » tubes used 
instead of ordinary tubes on superheated 
locomotives is that as the resistance to 
the passage of the gases by these tubes is 
ereater, a greater proportion of the gases 
passes through the large superheater 
tubes, and the superheat is thereby in- 
creased. Should this effect be too accen- 
tuated, it can be diminished by employing 
spiral superheater elements, the presence 
of which in the large tubes has an effect 
similar to that produced by the « Ess » 
tubes (fig. 2). 


Temperature in smoke box . 
Temperature of water in boiler. 


Difference in temperature between avsducte ét bom een 


and the water in the boiler . 
Evaporation per pound of coal . 


Economy in coal for the locomotive fitted Withice ESS» hee 


The Guillaume-Luxembourg Railway 
(Alsace-Lorraine Railways) also consid- 
ers that the dimensions of the superheat- 
ers must be determined by considerations 
of the resistance of the tubes to the pass- 


The use of the « Ess » tubes and the 
methods of calculating the resistance to 
the passage of the gases indicated above, 
have given satisfactory results to the 
Bergslagen Company. The experience of 
the Norwegian State Railways confirms 
the efficiency of the « Ess » tubes. On 
this Administration, the boilers of super- 
heated locomotives have a superheater 
surface ranging between 28 and 30 % of 
the total heating surface, and the super- 
heater temperature reached is 300°-350° C. 
(572°-662° F.) according to the rate of 
working. By simply substituting « Ess » 
tubes for plain tubes of small diameter, 
and without any other modification to the 
boiler, the superheater temperature was 
increased by 30° C. and even by 50° C. 
(50° and 90° F.). 

We believe it will be of interest to give 
below a few figures with regard to the 
results obtained with the « Ess » tubes. 
In consequence of the satisfactory tests 
carried out by the Bergslagen Railway on 
stationary locomotive type boilers, this 
Company, put in hand some comparative 
tests on two six-coupled saturated steam 
locomotives, one of which was fitted with 
ordinary plain tubes, and the other with 
« Ess » tubes, both working the same ser- 
vice, under conditions as identical as pos- 
sible. The average results of these tests 
were as follows : 


Locomotive 
with plain tubes. 


332° C. (630° F.) 
177° C. (354° F.) 


Locomotive 
with « ESS » tubes. 


240° C. (410° F.) 
1780 C, (352° F.) 


320 C. (58° F.) 
8.26 Ib. 
18.5 Jo 

age of the gases, and gives as the foonila 

to be applied : 


155° C. (280° F). 
6.73 Ib. 


I 


1 


ol P 


where 
S is the frictional surface of the large 
tubes ; 
Q the free area of the large tubes; 
s the friction surface of the small 
tubes ; 
q the free area of the small tubes. 


The Swiss Federal Railways, in order 
to direct at will a larger proportion of the 
flow of gases from the firebox through 
the large superheater tubes, have fitted 
their locomotives of the type A 3/5 with 
'a movable plate, placed in the smokebox 
and capable of. pivoting round a horizon- 
tal axis in such a manner as to cover more 
or less (even completely) the ends of the 
ordinary evaporative tubes. The position 
of this cover can be regulated from the 
driver’s cab by. means of a rod fitted with 
a pointer which moves over a graduated 
scale. 

The Polish State Railways have at pre- 
sent in hand trials with baffle plates de-’ 
signed by Mr. Madeyski, the object of 
which is to direct a larger volume of the 
gases through the superheater tubes. 
The trials carried out up to now promise 
an increase in the temperature of the su- 
perheated steam of at least 50° C. (90° F.) 
{the temperature at present obtained does 
not exceed 300° C. (572° F.) as has been 
indicated above]. However, the type of 
partition in question has not yet been de- 
finitely decided on, and it is for this 


Fig. 2. — Spiral superheater elements, 
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reason that the Polish Administration has 
refrained from forwarding up to the pre- 
sent any drawings of these partitions. 

To sum up, it appears that the majority 
of the administrations are aiming at an in- 
crease in the degree of superheat, and at 
the same time are exercising prudence on 
account of the difficulties of lubricating 
the parts in contact with the superheated 
steam, which appears to limit the tempe- 
rature to 370° C. (698° F.) (even for com- 
pound locomotives with a boiler pressure 
16 kgr. (227.6 lb. per square inch), a 
temperature which is moreover high 
enough to ensure a satisfactory fuel econ- 
omy. Figures higher than 700° F. are 
only indicated as being desirable in ex- 
ceptional cases. The usual dimensions of 
the large tubes are 125/133 mm. (4 29/32- 
5 41/4 inches) (which are also, it seems, 
the lower limit), and are increased with 
advantage to 128/137 mm.(5 3/64-5 25/64 
inches) or even 151/141 mm. (5 5/32- 
5 9/16 inches) by the Belgian National 
Railway Company if the length of the 
tubes exceeds 4.50 to 5m. (44 ft. 9 in. to 
16 ft. 5 in.) 

The proportion of 5.5 smoke tubes of 
45/50 mm, (1 49/64-5 1/4 inches) diame- 
ter per superheater element (large tubes 
of 125/133 mm. [4 29/32-5 4/4 inches] ) 
seems suitable. With a coal consumption 
of 500 kgr. per m? (102 lb. per square 
foot) of grate area per hour, the propor- 
tion of gases which passes through the 
superheater is sufficient to give tempe- 
ratures of 350° C. (662° F.). The longer 
the tubes, the more should the ratio of 


tthe number of tubes to the number of 


elements be reduced, and inversely if the 


tubes have a length less than 4.500 m. 
~ (14 ft. 9 in.) (Belgian National Railways). 


y 
— oe 
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As regards the best arrangements for 
headers trom the point of view of increas- 
ing the degree of superheat, it seems that, 
in general, the usual arrangement of the 
Schmidt system gives satisfaction and is 
used by the large majority of the Admi- 
nistrations consulted. The Belgian Na- 
tional Railway Company has however 
fitted on its locomotives of recent con- 
struction two other types of headers, viz.: 


{. The Superheater Company's header; 
and 
2. The « Belgian » header. 


The first is practically the same as the 
Schmidt, whilst the second has a series 
of small vertical headers, placed side by 
side, one half distributing the saturated 
steam to the superheater elements, and 
the others receiving the superheated 
steam, connected to two main horizontal 
headers, the former in communication 
with the steam supply pipe in the dome, 
and the latter connected to the main 
steam pipes to the cylinders (fig. 3). 

The two steam chambers are thus com- 
pletely separated, any transmission of 
heat or of leakage between them being 
thus completely avoided; the superheater 
elements no longer require to be bent at 
their ends connected with the header. 

These two types moreover give equal 
satisfaction in service. 

In order to arrive at certain conclu- 
sions from the results obtained as regards 
the improvement in superheating by Ad- 
ministrations, we have made a résumé, 
in the table of Appendix I, of the most 
interesting data supplied, and have tried 
to bring into special relief the influence 
of the following ratios on the temperature 
of superheat obtained : 


Superheater surface. 
Total heating surface. 
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Ss Total free area through the superheater tubes, 


S; ‘Total free area through the evaporative tubes, 


(both measured in the centre portion of the tubes, and without taking into account 


the superheater element supports). 


Rs Resistance to the passage of gases of the superheater flues. 
R, Resistance to the passage of gases of the evaporative tubes. 


Nz Number of ordinary tubes. 


N, Number of superbeater flues. 


It is particularly interesting to consid- 
er these ratios in relation to the locomo- 
tives which have been modified to im- 
prove their superheating, by comparing 
them with the same locomotives not mo- 
dified. This is the case with the types 10 
and 36 locomotives of the Belgian Na- 
tional Railway Company, and types F 
and Sa locomotives of the Swedish State. 
It appears to result from an examination 
of this table that satisfactory results (tem- 
perature of 325° C. [617° F.] and above) 
are obtained, in the case of the Schmidt 
superheater with large tubes, if the above- 
mentioned ratios have approximately the 
following values : 


3B. Se 3 Rs 
ri art 5 g ©0385 
C7 0.33; S, 0.75 ; R, 35) 


5 Cate Nis. 5 ae tee 
The ratio — is less expressive in itself, 
Ss 


the respective dimensions of the tubes of 
course playing an important part. With 
the usual dimensions, a ratio of 4.75 to 
5.50 seems to be satisfactory. 

The formule which were used for cal- 
culating the resistances to the passage of 
the gases are indicated in the table, Ap- 
pendix I, in question. 

For the Schmidt superheaters with 
small tubes [10/76 mm.(2 3/4-3 inches) ], 
in which the majority of the tubes are 
occupied by superheater elements of « U » 
shape, the ratios are obviously quite dif- 
ferent. 


We find that on recently constructed 
locomotives of the Czecho-Slovakian State 
Railways which give on the average a 
steam temperature of 525° C. (617° F.), 
these ratios (although ranging between 
wide limits) have the following average 
values : 


2 = 0.88 to 0.48; 88 = 4.5 to 5.5; 
C 3 ae a 0 t0 0.9; 
Rs Nz — (1) 99 49 
R, = 0.4to 0.6; Ne 0.22 to 0.42. 


B. — Best arrangements for superheaters 
and fittings connected with the appli- 
cation of superheating. 


In what follows, we will examine what 
are the best arrangements to be adopted 
in order to obtain as good a performance 
in service as possible, simpler construc- 
tion or a greater facility for maintaining 
the superheaters, piston valves and acces- 
sory parts met with on superheated steam 


’ locomotives. 


1, — Superheater. 


a) Types of superheaters chosen by the 
different administrations and reasons 
for choice. 


Almost all the administrations consult- 
ed state their preference for superheaters ~ 
with large tubes, generally of 125/133 
mm. (4 29/32-5 1/4 inches) diameter; 
the majority of them have adopted the 
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Schmidt type. The reasons stated to jus- 
tify this choice are, in general, that the 
superheater with large tubes is simpler, 
that it causes less loss of pressure the 
superheater elements being greater in 
diameter, that there is less blocking up 
than with elements placed in small tubes, 
the cleaning of the tubes being very 
much easier than with this latter system. 

However, the Czecho-Slovakian State 
Railways have, on the contrary, adopted, 
for their locomotives of recent construc- 
tion and for those which have been re- 


Fig. 3. — « Belgian » superheater. 


built, the Schmidt superheater with ele- 
ments placed in tubes of small diameter, 
70/76 mm. (2 3/4-3 inches), with elements 
of 19/24 mm. (3/4-15/16 inches) diam- 
eter. 

This choice was made for the increase 
in the total evaporating surface, as well 
as of the superheating surface obtainable 
with this arrangement, and this adminis- 
tration does not make any difficulty in 
cleaning the tubes as a result of using 
this type of superheater. 

The Rumanian State Railways also pos- 
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Fig. 4. —- Schmidt superheater with small tubes (70/76 mm, = 2 3/4—3 inches). (Rumanian State Railways.) 
(See continuation of this figure on opposite page). 


sess a number of tank engines of the 2-6-2 
and 2-8-2 type, fitted with Schmidt super- 
heaters with small diameter tubes (70/76 
mm. == 2 3/4-3 inches), (elements 19/24 
mm. = 3/4-15/16 inches), the perform- 
ance of which is satisfactory. Figure 4 
shews the general arrangement of the su- 
perheaters of these locomotives. This 
type of superheater has the advantage 
that the normal degree of superheat given 
by the locomotive is obtained much more 


rapidly after the opening of the regulator 


than with the superheater with large 
tubes, the quantity of steam to be super- 
heated being divided into a larger num- 
ber of streams of smaller diameter. It 
appears, however, that this type of super- 
heater necessitates the use of coal of good 
quality, to prevent the tubes from block- 
ing up. 

The Netherlands Railways also employ 
the small tube superheater, but only for 
their. smallest locomotives. 


b) Types of spear ends adopted for su- 
perheater elemenis. Minimum distance 
from the firebox tubeplaie. 


The majority of the administrations 
covered by our inquiry use, with good re- 
sults, spear ends fixed to the element 
tubes by autogeneous welding. The spear 
ends are generally made of cast steel. 
The Czecho-Slovakian Railways use ele- 
ments rolled in one single piece with 
their spear ends, on the Mannesmann sys- 
tem, whilst the Guillaume-Luxembourg 
Railway (Alsace-Lorraine Railways) use 
forged Schmidt spear ends without weld- 
ing or with caps welded on the tubes at 
250 mm. (9 37/32 inches). 

The use of spear ends welded to the 
tubes, or else forming one single piece 
with these latter, is widely adopted be- 
cause of the less resistance they offer to 
the flow of the gases on the one hand, and 
to that of the steam on the other. . 
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erheater elements on headers. 


(Swedish State). 


As regards the distance between the 
spear end and the tubeplate, this varies 
in general between 500 and 610 mm. 
(19 4141/16 and 24 inches). However, 
shorter distances are met with, for ex- 
ample, 350 mm. (13 3/4 inches) on the 
Prince-Henry Railways and Mines; the 
Czecho-Slovakian Railways have adopted 
the figure of 400 mm. (15 3/4 inches) for 
their new locomotives, whilst the Berg- 
slagen Railway go as far as 700 mm. 
(27 1/2 inches). 


c) Arrangements adopted for securing 
ihe ends of the superheater elements to 
the headers. 


With superheaters with large flues, the 
assembling is generally done by clamping 
the ends of the superheater elements, 
which are provided with a conical seat, 
and grouped in pairs in a block for 
screwing up against the corresponding 
openings in the header. 


The Polish State Railways, whilst re- 


taining this system, have two seatings on 
the ends of the elements, one fitting over 
the hole in the header, and the other re- 
ceiving the thrust from the block through 
an intermediate piece, with the object of 
equalising the pressures on the ends ap- 
plied against the header. 


The Swedish State interposes jointing 
washers between the block and the seat- 
ings in the header. 


The other administrations generally 
use, to ensure steam tightness, soft metal 
joints, usually made of a flanged copper 
ring containing inside an asbestos wash- 
er, which are simple and efficient. The 
Netherlands Railways employ the Goetze 
type washers for the same purpose. 


Figure 5 shews a few of the arrange- 
ments above. 


For superheaters with small tubes, the 
assembling is carried out by means of 
junction boxes, into which the four ele- 
ments ends are welded (see fig. 4). 
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d) Superheater dampers. 


Apart from the Rumanian and the Bul- 
garian State Railways, no} other adminis- 
tration amongst those consulted, now 
uses dampers on superheaters, without 
any trouble having arisen, through burn- 
ing of the elements when the regulator is 
closed. On many of the administrations 
no modifications have been made to the 
locomotives, in consequence of the remo- 
val of the dampers, whilst other adminis- 
trations (Czecho-Slovakian State, Polish 
State, Belgian National Railways, Berg- 
slagen Railway) have fitted large air val- 
ves on the saturated side of the header, 
which come into operation when the re- 
gulator is closed, and by admitting air 
to the cylinders, prevent the burning of 
the elements. 

On the Belgian National Railways, this 
alr valve is operated by compressed air 
which, at the same time, operates the by- 
pass valves of the cylinders. It comprises, 
moreover, an injection of live steam op- 
erated by the driver, which increases the 
activity of the air circulation in the su- 
perheater, and helps to preserve the lu- 
bricating oil in the cylinder. The cock 
operating the injection of live steam is 
kept open as long as the locomotive is run- 
ning whether the regulator be open or 


closed. (For further details see Bulletin. 


of the Railway Congress, August 1926, 
page 663.) 


2. Pyrometers for superheated steam. 


The majority of the administrations do 
not consider it necessary to have a pyro- 
meter on every superheated locomotive. 
A few like the Guillaume-Luxembourg do 
not fit any on their locomotives, whilst 
others like the Polish State only maintain 


them on their passenger locomotives. The 
Bulgarian State Railways, however, fit 
these instruments on all their superheat- 
ed locomotives. 


Pyrometers are at present used rather 
for superheater test purposes than for 
everyday working, the conditions of tem- 
perature of the steam produced being 
now sufficiently well known. 

The instruments employéd by the ad- 
ministrations who make use of them (if 
only for tests) are rather varied. Many 
of them use thermo-electric pyrometers 
of the Siemens-Halske type (Czecho-Slo- 
vakian State, Swiss Rederal Railways, Ru- 
manian State, Norwegian State, Bergsla- 
gen Railway, Netherlands Railways, Da- 
nish State, Finnish State) or the Steinle 
and Hartung with the « O » position fixed 
(Norwegian State and Swedish State, in 
the last few years). 


Others prefer the Steinle and Hartung 
or Fournier saturated steam tension py- 
rometers (Belgian National Railway Com- 
pany, Danish State and Norwegian State), 
or else those with a tube of mercury plac- 
ed in the header, also made by Steinle and 
Hartung (Swiss, Bergslagen). 


All these instruments are, we believe, 
too well known for us to give a description 
of them. 


The replies received to the question as 
to whether the instruments do or do not 
give satisfaction give rather different 
opinions. It however seems clear from 
the replies received that these are delicate 
instruments, which frequently get out of 
order, and generally have a short life. 
The repairs they require are frequent, and 
indicate that they ought to be improved 
to enable them to be adopted for the 
rough service demanded of instruments 
used on locomotives. 


e 


However, the Swiss Federal consider 
the mercury instruments the strongest, 
but having the defect that their indica- 
tions cannot be easily read by reason of 
their position. 

The Belgian National Railway Compa- 
ny prefer the Fournier pyrometer (satu- 
rated steam tension) as giving the safest 
indications and being sufficiently sensi- 
tive, whilst the preferences of the Norwe- 
gian Railways are for the Steinle and 
Hartung pyrometer with the « O » posi- 
tion fixed. 

The Swedish State shares this opinion. 

In general, even if pyrometers are not 
fitted on locomotives, arrangements are 
made to enable a test pyrometer to be 
easilyadded. The Guillaume-Luxembourg 
Railway is the exception with regard to 
this point. 


3. — Lubrication of pistons and valves. 


a) Superheater oils used. 


The table, appendix II, shews the cha-_ 


racteristics of the oils used by the differ- 
ent administrations who have sent in 
their specifications. 

In addition to the data shewn in this 
table, the Belgian National Railway Com- 
ny gives the following information on 
this subject : | 

The proportion of matter soluble in 
boiling benzol contained in the matter 
precipitated by the petroleum ether in 
use in the Malines laboratory (density at 
15° C. [59° F.j ranging between 0.645 and 
0.650 and distilling in the Engler de So- 
mer and Runge apparatus between 30° C. 
and 70° C. [86° and 158° F!) must not 
exceed more than 0.5 % of the oil tested. 
This test is carried out by using for the 
precipitate 60 cm? of petroleum ether per 
gramme of oil to be tested (6.5 cubic 


inches per dram). When submitted to 
fractional distillation by means of super- 
heated steam, in the apparatus in use in 
the (Malines laboratory, the oil must not 
distil more than 30 % of its volume at the 
temperature of 300° C. (572° F.) and 
60 % of its volume at the temperature of 
300° C. (662° F.). 

The oil will not be definitely accepted 
until after a practical test of a type 36 lo- 
comotive hauling freight trains on a given 
line. The test distance will be about 
2 000 km. (1240 miles). 

From the point of the satisfaction given 
by the oils bought in accordance with 
these specifications, the Belgian National 
Railway Company state they are satisfied 
with them for the superheat obtained in 
everyday service in which the steam has 
a temperature of 340° to 350° C. (644° to 
662° F.). 

The following Railways are also satis- 
fied: the Swiss Federal Railways, the 
Swedish (the temperature of the super- 
heated steam generally does not exceed 
300° C. (572° F.) on these locomotives), 
the Czecho-Slovakian State (for tempera- 
tures up to 330° C. (626° F.), considering 
the difference of 20° to 40° C. (36° to 
72° F.) between the flash point and the 
temperature of the steam at admission as 
sufficient), the Polish State as regards 
American oil, and the Bergslagen_ Rail- 
way. 

The Polish Railways are not, on the 
other hand, entirely satisfied with the 
home-produced oils they use. Efforts 
have been made to overcome the lubricat- 
ing difficulties resulting from their use, 
on the one hand by improving their qua- 
lity, and on the other hand by using spe- 
cial lubricating devices, as for example 
mechanical lubricators with atomisers. 
The results obtained up to the present 
give rise to the hope that it will be pos- 


2436 
Vi—160 


sible to use native oil on all their loco- 
motives. 

The oils used by the Danish Railways 
also fail to give satisfaction at high de- 
grees of superheat. 

The Norwegian Railways, in turn, are 
not satisfied with the oils supplied in ac- 
cordance with the conditions shewn in 
the table, appendix II, as they gradually 
carbonise up the valves. They have had 
under trial for some time some well fil- 
tered oils, having a lower flash point 
than that shewn, and notably : 295° C. 
(563° F.) in an open vessel and 260° C. 
(500° F.) in a closed vessel (Pensky-Mar- 
tens apparatus). In view of the short 
time which has elapsed since the com- 
mencement of the trials of these oils, no 
opinion can be expressed on this subject 
yet. 

The Guillaume-Luxembourg Railway 
(Alsace-Lorraine Railways) in turn are 
not entirely satisfied with the oils used, 
and they are at present carrying out some 
comparative tests with oils from different 
sources, on the results of which will de- 
pend the modifications to be made in 
their specifications for the supply of su- 
perheater oil. 

To the question as to whether trials 


liave been made with a view to ascertain- 
ing the relations existing between each 
of the characteristics of the oils and their 
lubricating power, the majority of the 
administrations have replied to us in the 
negative. It is generally considered that 
practical trials in service are the only 
means capable of enabling the quality of 
the oils to be judged, the laboratory trials 
enly serving to determining the technical 
characteristics of the oils. 


b) Types of lubricators adopted. 


In general, the administrations con- 
sulted prefer mechanical lubricators for 
their superheated locomotives. However, 
the Belgian National Railway Company 
also use displacement lubricators, and 
consider them the equivalent of mechan- 
ical lubricators. The Alsace-Lorraine 
Railways also use them on the Guillaume- 
Luxembourg concurrently with mechan- 
ical lubricators, whilst the Norwegian 
Railways fit them on their locomotives 
simply as a standby for the mechanical 
lubricators. 

The types of lubricators used by the 
various administrations are summarized 
below : 


Types of lubricators. 
ADMINISTRATION, 
| Displacement. Mechanical. 
nnn nn nnn nnn ee rc 
Belgian National Railway Com- Detroit. Zeyen, Bourdon, Wakefield. 
pany. 
Swiss Federal Railway . Friedmann, 
Czecho-Slovakian State . Friedmann with Friedmann ato- 
miser, 
Polish State . ee Friedmann. 
Norwegian State. . . aus Nathan, Friedmann, Bosch. 
| S. H. 8. State (Kingdom of the , Friedmann, Michalk. 
Serbs, Croats and Slovenians). \ 
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ADMINISTRATION. 


Swedish State. et eee op, 


| Bergslagen Railway . 


Netherlands Railways . 
Finnish State . 


Guillaume-Luxembourg Railway 


Rumanian State . 


Bulgarian State 


Prince Henry 
Danish State 


Displacement. 
— SS SS SS SSS SSS sls 


On old 
locomotives. 


Types of lubricators. 


Mechanical. 


Friedmann (with atomiser at pre- 
sent under trial), Dicker and 
Werneburg, Bosch, Wakefield, 


Friedmann with Friedmzenn ato- 
miser, class B. 


Friedmann, Wakefield, Michalk. 
Friedmann, 
Michalk, Dicker & Werneburg. 


Friedmann, Michalk, Bosch. 
Friedmann, 


Friedmann. 
Friedmann, Wakefield. 


All the types of lubricators enumerated 
above are well known, and need no de- 
scription. We will, however, briefly de- 
scribe the oil atomisers, the use of which 
seems likely to develop in view of the 
good results which have been obtained up 
to the present. 


The only fault in mechanical lubrica- 
tors is the fact that the oil they deliver 
to the cylinders and steam chests arrives 
there in the form of drops, which fact 
favours the formation of deposits of oil 
which are easily incrusted and choke up 
the piston rings and piston valve rings. 

The function of the atomising appara- 
tus, which is mounted as near as possible 
to the delivery ends of the lubricating pipes 
in the steam chests and cylinders, above 
these latter, is to ensure, by means of a 
jet of steam, the distribution of oil over 
the whole of the wearing surface, in a 
similar manner to a displacement lubri- 
cator. 

Figure 6 shews the details of construc- 
tion of the Friedmann type of apparatus. 


eal 3 


The steam, as dry as possible, arrives at B, 
passes through the ball valves D, and 
meets in the space R the oil arriving 
under pressure from the mechanical lu- 
bricator through E, the ball valve L and 


the pipe F. The steam carries the oil 


through the atomising pipe N towards the 
point to be lubricated. 

All the administrations state they are 
satisfied with the apparatus they use, 
and which were selected either after com- 
parative trials carried out, or as having 
shown themselves to be satisfactory in 
practice. The oil pumps (Friedmann, 
Bosch, types, etc.) seem to enjoy special 
preference, because of the possibility they 
afford of regulating and controlling the 
quantity of oil supplied by each oil pipe, 
at the point where it is used. 

The back pressure valves for the me- 
chanical lubricators are generally suppli- 
ed by the same manufacturers as the lu- 
bricators employed. In the atomisers de- 
scribed above, the back pressure valve 
forms part of this fitting. The Norwe- 
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Fig. 6. — Oil atomiser, Friedmann type. 


Fig. 7. — « Olva » back pressure?valve (Friedmann). 


gian State is at present trying some back 
pressure valves of the Michalk type, whilst 
the Guillaume-Luxembourg (Alsace-Lor- 
raine), although satisfied with the back 
pressure valves they have in use, propose 
to carry out some comparative trials be- 
tween these and the capillary tube with 


strainer of the Bernard and Poncet type, 
as used by the French Est Railway Com- 
pany. 

The Czecho-Slovakian State Railways 
have put in hand the trial of some «Olva» 
type back pressure valves, with diaphragm 
(fig. 7), which, by reason of its freedom 
from leakage, seems capable of preventing 
the oil pipe from being emptied when the 
counter-pressure of the steam ceases, and 
therefore gives promises on the one hand 
of economy in oil, and on the other hand, 
of certainty of always having the lubrica- 
tion ensured from the first turn of the 
wheels. 

The « Olva » valve consists of a needle- 
valve S (instead of a cone or ball valve 
employed hitherto), pressed on its seat 
by a spring, so that it cannot be lifted by 
a pressure of steam acting on the needle. 
The oil, under pressure from the pump, 
acts, on the contrary on the large dia- 
phragm D, which is fitted with a support- 
ing plate P. The spring is set so that 
the valve lifts at a pressure of 2 to 
3 kgr. (28.4 to 42.6 Ib. per sq. inch) above 
the working steam pressure. 
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Generally, for a boiler pressure of 14 to 
16 ker. per cm? (199.1 to 227.6 lb. per sq. 
inch) the pressure of the oil in the oil 
pipe reaches about 18 kg. per em? (256 lb. 
per sq. inch). 

The Prince-Henri Railway also employs 
these « Olva » valves. 

For their displacement lubricators, the 
Alsace-Lorraine Railways (Guillaume- 
Luxembourg) employ double-seated val- 
ves of the « Detroit » type, with chokes 
2mm. (5/64 inch) diameter, and placed 
near the points to be lubricated. 


c) Number of lubricator feeds 
and positions of outlets. 


The practice generally followed by the 
administrations we are dealing with is to 
have (for piston valves) two lubricator 
feeds per piston valve and one feed per 
cylinder. In addition, the lubricators are 
generally employed for lubricating the 
piston rods (at least in the H. P. cylin- 


ders), which gives 8 feeds per lubricator. - 


Often, on modern locomotives, the me- 
chanical lubricators are used also for lu- 
bricating the crosshead guides, axleboxes, 
the bearing surfaces of the bogie, firebox 
supports, etc., which results in the num- 
ber of feeds necessary being rather large. 
In such cases, several mechanical lubri- 
cators are mounted on the locomotive, 
the maximum number of feeds per lubri- 
cator being 8 to 10. Figure 8 shews, as 
an example, the diagrammatic representa- 
tion of the lubrication, by two mechanical 
lubricators, with atomisers, of a recent 
three-cylinder locomotive, series 386.0 
(4-6-2 type) belonging to the Czecho-Slo- 
vakian State. 

Certain administrations do not carry 
the oil to the piston valve liners (hence 
two feeds per piston valve), but lead a 
single oil tube into the steam supply pipe, 


just before it enters the steam chest, by 
means of an oil diffuser (see fig. 9). 
The results are generally good, and the 
number of feeds is thereby reduced. For 
example, on the Guillaume-Luxembourg 
Railway (Alsace-Lorraine) they employ : 

For the H. P. piston valves : one feed 
per valve; 

For the H. P. cylinders : one feed per 
cylinder ; 

For the L. P. piston valves : one feed 
per valve. 


d) Use of lubricants other than oil. 


Several administrations have under 
trial the use of lubricants other than oil. 
Thus, the Czecho-Slovakian State Rail- 
ways are trying oil emulsions : Vaporoil, 
Panoil, Ostra, both on saturated and su- 
perheated locomotives. These emulsions 
are mixtures of good mineral oils with 
42.6 % to 48 % of water, some of these 
also containing about 2 % mutton fat 
which increases the emulsive capacity. 
The density of these emulsions varies be- 
tween 0.948 to 0.979, the viscosity at 50° C. 
(122° F.) is 86.2 to 182 degrees (Engler) 
and the total alkalinity 0.10 % to 0.18 %, 
the grease content 1.6 % to 1.9 %, and 
the ash content 0.10 % to 0.35 %. 

These emulsions do not decompose be- 
low 40° C. (104° F.). Between 40° and 
60° C. (104° F.) they are no longer stable, 
and above 60° C. they decompose and wa- 
ter appears in considerable quantities. 
If the emulsion congeals and its heated up 
it does not lose its stability. An impor- 
tant point is that the emulsion must not 
come into contact with the steam before 
it arrives at the point it is to lubricate, 
for fear of causing it to decompose. It 
is therefore essential that the back press- 
ure valves shall be quite free from leak- 
age. On the other hand, care must be 
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Fig. 9. — Oil atomiser. 
(Belgian National Railway Company.) 


Explanation of French terms in figs. 8 and 9: Base du tuyau de livrance = End of steam pipe. — Boite A 
huile du bogie = Bogie axlebox. — Chambre de tiroir = Piston valve liner. — Coude avec valve de retenue 
= Back pressure valve. — Couvercle de la chambre de tiroir = Steam chest cover. — Couvercle du cyl. a 
vapeur = Cylinder cover. — Cylindre 4 vapeur = Cylinder. — Diffuseur = Spoon end. — Soupape de retenue 
= Back pressure valve, — Vers les glissiéres = To slide bars. — 4 trous de 6 m/m = 4 holes 6-mm. (15/64 inch) 
diameter. — Graisseur mécanique = Mechanical lubricator, — Pulvérisateur d’huile = Atomiser. 
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taken that the temperature of the emul- 
sion in the mechanical lubricator does 
not exceed 40° C. (104° F.) because other- 
wise, as we have just said, water appears 
and produces all kinds of troubles, par- 
ticularly in frosty weather. 

The great advantage of these emulsions 
is that they do not produce any carboni- 
sation and it even seems that the emul- 
sion dissolves that produced by the usual 
superheater oils. As regards the results 
given by the emulsions from the point of 
view of wear of the parts lubricated, the 
consumption of lubricant, and the fuel 
consumption, it may be stated there is 
hardly any difference compared with the 
use of oil. 

The prices of the emulsions used are, 
on the other hand, only about 82 % to 
85 % of those paid for oils used in Cze- 
cho-Slovakia. The trials are being con- 
tinued with a view to making the emul- 
sions more suitable. It should be added 
that the lubricators have not been altered 
in any way by reason of the use of the 
emulsions. 

The Polish State Railways have also in 
hand some trials with an emulsion of 
grease oils, with water added. For their 
use, the lubricator atomiser, patented by 
the Polish Engineer Wordliczka, is being 
tried on a large scale, and is giving very 
satisfactory results. 

On the Swedish State Railways, they 
are partly using a mixture of colloidal 
graphite with the oil. The lubricators 
are used as they were before, and this 
mixture is giving good results used with 
the Friedmann oil atomisers. 

In Belgium the use of emulsified oil is 
being looked into. 

In conclusion, in Norway the lubricat- 
ing oil is partly mixed with « Oildag » 
(finely pulverized artificial graphite mix- 
ed with mineral oil). 


4. —— Piston valves. 


We requested the various administra- 
tions to state whether, since 1922, they 
had made any modifications in the design 
of piston valves for steam distribution. 

It seems clear from the replies that 
such is not the case. The use of piston 
valves with narrow piston valve rings, 6 to 
7 mm. (41/4 to 9/32 inch) wide, the num- 
ber and thickness of which depend on the 
diameter of the piston valve, has become 
general, and those administrations which 
possess older locomotives having piston 
valves with wide rings have altered these 
latter by fitting them with narrow rings. 
However on the Belgian locomotives, 
type 10, rings 16 mm. (5/8 inch) wide are 
met with, and on the Swiss locomotives, 
rings 25 mm. (1 inch) wide. 

The only point that might be stressed 
in the question of valves is the fact that 
the Swedish State Railways inform us 
that in converting their saturated locomo- 
tives to superheated locomotives, the flat 
valves have generally been retained. These 
flat valves are usually made of bronze con- 
taining 86 % copper and 14 % phosphor- 
tin (with 5 % phosphor). It is to be 
noted, however, that on these administra- 
tions the temperature of the superheated 
steam generally does not exceed 280° to 
300° C. (536° -F. to 572° F.), as we have 
already stated. 

The Prince-Henry Railway follows tke 
same practice. 

We must moreover, recall that at the 
Rome Congress in 1922, the possibility of 
retaining the flat valves, even unbalanced, 
when superheating is applied to a saturat- 
ed steam locomotive, had already been 
reported. In Switzerland and England, 
no difficulty was experienced in follow- 
ing this practice, especially if care was 
taken to fit on the engine at the same 


IAA 
~ ¥I—166 


time a mechanical lubricator to introduce 
oil under pressure under the flat valve. 
The fact is also reported that flat valves 
made of bronze give better results, under 
these conditions, than those made of cast 
iron, 


5. — Packing’s for valve rods and pistons. 
a) Types adopted or tried. 


It may be said that all the superheated 
steam locomotives, on the railways dealt 
with in this report, are fitted with metal- 
lic packings. One of the oldest, and 
still in widespread use, is the standard 
Schmidt which is met with in large num- 
bers in Sweden, Norway, Czecho-Slovakia, 
Rumania, Holland, on the Guillaume- 
Luxembourg Railway, etc. 

However, many administrations have 
tried or even adopted other types of me- 
tallic packings. 

Thus, the Czecho-Slovakian Railways 
are replacing the Schmidt packing with 
a packing of the Huhn or Hauber type on 
existing locomotives, which latter pack- 
ings they also use for their locomotives of 
recent construction. The Huhn type, with 
rings of special cast iron, is used by these 
administrations for their powerful loco- 
motives working fast and stopping trains, 
whilst the Hauber packing is fitted only 
on their powerful freight engines. 

Figures 10 and 11 shew these packings. 

The Rumanian State Railways and 
those of the Danish State have also intro- 
duced, for trial purposes for the time be- 
ing, the Huhn packings, whilst the Hauber 
type packings are now also being adopted 
by the Polish State Railways and those of 
the S. H. S. Kingdom (*). 


(1) Abbreviation often used to designate the 
Kingdom of the Serbs, Croates and Slovenians. 


On the Belgian National Railways the 
type of packing preferred is the « Cres- 
cent », with which 150 2-8-0 locomotives 
(type 38) were fitted when they were 
built. This packing is shewn in fig- 
ure 12, and includes alloy rings contain- 
ing 80 % lead and 20 % antimony, fusi- 
ble at 360° C. (680° F.). 

On the Swiss Federal Railways the 
valve spindles often pass through a long 
liner, and are fitted with a series of an- 
nular grooves, so as to form a labyrinth 
packing. The rings contain 89 % tin, 
7 % antimony, and 4 % copper. 

In Norway, Schmidt packings are also 
used, but the packings for the valve 
spindles have recently been dispended 
with and replaced by a labyrinth packing 
as in Switzerland. 

Trials have also been made during the 
last few years with different types of 
packings, notably : 

Movable Pacific spring packings, made 
by « Spezialfabrik fiir eget Feder- 
packungen »; 

Huhn cast iron packings; 

A modification of the King packing 
(see fig. 13), the rings of which are made 
of an alloy containing 85 % lead and 15 % 
antimony. 

The Netherlands Railways are also using, 
for their piston rods, packings of the 


Sack & Kiesselbach type, which have also 


been used, with success, by the Prince- 
Henry Railway, and for trial purposes by 
the Danish State. 

The Alsace-Lorraine Railways have se- 
veral types of packings under trial on 
their locomotives using a very high de- 
gree of superheat, viz.: 


a) Modification of the alloy of the rings 
(60 % lead and 40 % copper instead of 
80 % lead and 20 % antimony used in the 
Schmidt packings) ; 
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Fig. 144. — Huhn type packing. 


Fig. 10. — Hauber type packing. 
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Fig. 12. — Crescent packing 


(Belgian National Railway Comp2ny). 
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b) Huhn packings, Hauber packings, 
and Garex packings. (The Garex packings 
are simply noted here, as they have al- 
ready been abandoned). 


On the Swedish State, it is to be noted 
that when the old saturated locomotives 
were converted into superheated, the ori- 
ginal type of packing was retained (fixed 
gland with white metal rings). The pack- 
ing rings for superheated locomotives, 
Schmidt type, contain 65 % lead, 20 % 
tin and 15 % antimony, this composition 
being also adopted by the Bergslagen 
Railway. 

The different metallic packings which 
have just been mentioned are used, in 
general, for the piston rod (for the H. P. 
cylinders only in the case of compounds), 
and for the valve spindles-in the case of 
outside admission. For inside admission, 
the fit of the spindle in the bush is suf- 
ficient. 

The lubrication of the packings is gen- 
erally carried out with superheater oil, 
very often by means of mechanical lubri- 
cators. The oil is introduced, for the 
packings of the Huhn or Hauber types, 
between the rings. 


As regards performance in service of 
the different types tried and adopted, the 
Czecho-Slovakian Railways have furnish- 
ed us with some useful information. The 
Huhn and Hauber packings used by them 
give satisfaction in service, their main- 
tenance is easy and cheap: They remain 
in service for at least six months, 7. e., be- 
tween two piston and valve examinations, 
during which time the locomotive has run 
between 36000 and 42000 km. (22 400 
and 26100 miles). By way of informa- 
tion, it should be mentioned that the dis- 
tance run between the periods when the 
locomotives are lifted and stripped (i. e., 
every two years) is reckoned in Czecho- 


ies 
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Slovakia for locomotives hauling fast 
trains and passenger trains, at 144 000 to 
168 000 km. (89500 to 104.000 miles). 

For the purpose of repairing any pos- 
sible damage to these packings, the Huhn 
type is particularly advantageous, in view 
of the fact that all the rings can be taken 
out at once by withdrawing the common 
box which contains them. 


It is to be noticed that the Huhn and 
Hauber packings necessitate the rod being 
guided, because they are only intended to 
ensure steam tightness. From the point 
of view of price, the Schmidt packing is 
cheaper, but its maintenance costs are ap- 
preciably higher. Its life amounts, in 
general, to six months, but during this 
time replace rings have to be fitted, and 
other maintenance work carried out, 
which has led the Czecho-Slovakian Rail- 
ways to decide to standardise the use of 
the Huhn and Hauber packings. 


As regards the Schmidt packings with 
rings made of alloy containing 80 % lead 
and 20 % antimony (A. P. 3 alloy), the 
Alsace-Lorraine Railways (Guillaume- 
Luxembourg) state that this alloy is not 
suitable for high degrees of superheat, 
because it begins to melt towards 360° C. 
(680° F.). 

The opinion of the Norwegian Railways 
is that the modified King packings give 
satisfactory results. 

Apart from the Czecho-Slovakian Rail- 
ways, other.administrations reserve their 
decisions as to the type to be standardised 
in the future, the period of trial not gen- 
erally being considered as concluded. 


6. — Relief valves. — Air valves. 
By-pass valves. 


Consulted as to the need for these fit- 
tings, the administrations have not, in 


general, carried out any special trials or 
observations, since 1922, with this object 
in view, but it appears that all of them 
consider these fittings to be necessary in 
order to ensure free running of the loco- 
motive when the regulator is closed; the 
locomotives recently built are fitted with 
them. 

The air valves, or snifting valves, which 
were originally placed at the bottom of 
the cylinders, or on the steam supply 
pipes, are now often fitted on the saturat- 
ed steam space of the header, as we have 
already shewn with regard to the removal 
of the superheater dampers (Czecho-Slo- 
vakia, Belgium, Bergslagen, etc.). 

The relief valves on the cylinder covers 
are in general use and are usually of large 
area (60-80 mm. diameter [2 3/8-3 5/32 
inches ]). 

The Swedish Railways employ, on a 
few locomotives, combined relief valves 
and by-pass valves, of the Flodin type (al- 
ready described in Mr. Lacoin’s report, 
September 1921, page 1157) of the Bul- 
letin. 

By-pass valves are also much employed, 
without however being in completely gen- 
eral use. 

These by-pass valves can be operated by 
hand, either direct or by means of com- 
pressed air), or else they are automatic. 
(Example in fig. 14.) 

The Belgian National Railway Compa- 
ny, which also possesses some automatic 
by-pass valves, considers the non-automa- 
tics as preferable, on account of the fact 
that they enable a gentler start to be made 
from rest._ 

It should be stated that the Rumanian 
State Railways possess 90 Pacific locomo- 
tives, superheated, with four cylinders of 
equal size, with conjugated valve gear for 
each pair of cylinders, which are not fit- 
ted with by-pass valves, and these locomo- 
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tives, the first of which were supplied in 
1913 and the last in 1923, have not given 
rise to any difficulty from the point of 
view we are considering. These locomo- 
tives, the cylinders of which are 420 mm. 
(26 1/2 inches) in diameter, are fitted 
with air valves 120 mm. (4 3/4 inches) 
diameter, placed on the steam supply 
pipes, into which, when the regulator is 
closed, a small jet of steam also enters, 
the purpose of which has already been 
mentioned in Chapter II, B. 4 (fig. 15). 

It is to be noted on this subject that 
by-pass valves have the disadvantage of 
considerably enlarging the clearance-spa- 
ces in the cylinders, which has a detri- 
mental influence on the compression of 
the steam, and consequently on the econ- 
omy of the locomotives, especially if the 
cylinders are small in diameter. It how- 
ever seems to be established that their use 
does not involve any appreciable disad- 
vantage so far as locomotives with two 
equal cylinders, of relatively large diam- 
eter, are concerned. 

As regards the question of whether it 
would be advantageous to use air valves 
and by-pass valves simultaneously, the 
majority of the replies received are in the 
affirmative, and it seems that the opinion 
that the locomotive runs more freely if 
both fittings are used predominates 
amongst the administrations covered by 
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Fig. 14. — Automatic by-pass valve (Polish State). 
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Feed water heating. 
1. — Number of engines fitted. 


The following table sums up the pre- 
sent position from the point of view of 
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Fig. 15. — Air valve with steam jet applied when running with regulator closed 
(Rumanian State). 


Fig. 146. — Anderberg type feed waler heater (Swedish State). 
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is in most widespread use, in the admi- 
nistrations we are concerned with, is 
the exhaust steam injector supplied by 
Messrs Friedmann of Vienna, which is a 
simplification of the Davies & Metcaife 
exhaust steam injector, itself widely used, 
and principally in Belgium. 

Then follows the Knorr heater, the 


the extension of the application of the 
different types of feed water heaters to 
the locomotives of the administrations co- 
vered by the present report. 

The position with regard to the Alsace- 
Lorraine (as administratcrs of the Guil- 
laume-Luxembourg Railway) is not in- 
cluded in the résumé, in order to avoid 


a repetition of the figures already con- 
tained in the report dealing with French 
railways. 

From an examination of this table, it 
results that the feed water heater, which 


other types (Worthington, Schichau, Da- 
beg, Anderberg) only being fitted on a 
relatively limited number of locomotives 
belonging to these administrations. The 
A.C. F. I. heater is represented by a large 
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number of appliances on the Alsace-Lor- 
raine Railways. 

The arrangements met with are all well 
known. 

We reproduce in figure 16 the general 
arrangement of the Swedish Anderberg 
heater, in which the water is first heated 
in a small preliminary heater by the ex- 
haust steam, and afterwards passes into 
the main heater, placed in the smoke-box, 
at the base of the chimney, where it is 
submitted to the action of the products 
of combustion. 


2.— Information relating to the 
apparatus. 


a) Facility of operation. The ascertain- 
ment of the normal running and of the 
temperature obtained. 


It will be seen from the information 
received that the operation of all the feed 
water heating appliances used does not 
in general present any difficulty. The 
Friedmann exhaust steam injectors, es- 
pecially those of the latest LF type, with 
automatic opening of the exhaust steam 
valve, are operated as simply as an ordin- 
ary injector, and moreover, in a manner 
similar to the Davies & Metcalfe, type H 
injectors in which the manipulation of 
the injector is reduced to the operation 
of a single hand wheel. It should be 
stated, however, that certain administra- 
tions consider the operation of the injec- 
tors a little delicate, although simple. 

The exhaust steam injectors do not 
comprise any special arrangement for 
controlling their working; it is sufficient, 
as with an ordinary injector, to watch the 
water level in the boiler. 

As to the temperature obtained, a thermo- 
meter can obviously be placed in the de- 
livery chamber of the injector, but prac- 
tice has shewn that this is superfluous, 


the staff very quickly becoming accus- 
tomed to feeding with hot water by the 
exhaust steam injector, and do not require 
any apparatus for checking the tempera- 
ture. Thermometers are, moreover, ra- 
ther liable to get out of order. 

For feed water heaters incorporating a 
pump, set in motion either by live steam 
from the boiler or by the locomotive me- 
chanism, the operation is generally equal- 
ly easy, and only comprises the operation 
of the steam supply to the pump (for the 
first category), and the observation of its 
running, i. e., of its delivery. Generally, 
there is to be found in the driver’s cab 
a pump speed indicator (active stroke 
counter), but obviously the best check is 
to watch the water level in the boiler. 
The silent running of the pump is also 
an indication that it is running properly. 
These pump heaters generally include a 
thermometer fitted to the delivery pipe 
from the heater, shewing the temperature 
of the water delivered into the boiler. 
These thermoters are not entirely satis- 
factory from the point of robustness, and 
are therefore dispensed with in ordinary 
service, and the Engineers are content 
with being able to bring a thermometer 
into temporary use for test purposes. 


b) Average temperature of the feed water. 


With exhaust steam injectors, the tem- 
perature. varies between 80° and 95° C. 
(176° and 185° F.), according to running 
conditions, and may reach and even ex- 
ceed 100° C. (242° F.) if the locomotive 
is working to its full capacity. 

For the other various types of pumps, 
the following average temperatures are 
obtained : 


« Knorr » system 80° to 85° C. (176° to 
185° F.) approximately. 
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« Worthington » system 100° C. (212° 
F.) approximately. 

« Dabeg » system 70° to 90° C. (158° to 
494° F.) approximately. 

« A. C. F. I. » system 90° to 100° CG. 
(195° to 212° F.) approximately. 

These figures are capable of being ap- 
preciably exceeded at high speeds (gen- 
erally up to about 120° C. (250° F.). Dur- 
ing a run, the temperature may differ 
from the averages shewn by about 20° C. 
(36° F.). 


c) Results of trials. 


In general few trials have been carried 


out for the purpose of determining the. 


amount of water delivered and the con- 
sumption of live steam due to the instal- 
lation of feed water heating. The only 
figures with which we have been sup- 
plied are as follows : 

With the Friedmann exhaust steam in- 
jector, it is necessary to deliver a little 
live steam into the apparatus, which, by 


means of the exhaust steam alone, can- 


only overcome the pressure existing in 
the boiler if the latter is, at the most, 
{1 ker. (156.4 lb. per sq. inch) approxi- 
mately; the small quantity of live steam 
admitted helps to overcome the surplus 
pressure. The Czecho-Slovakian State 
Railways inform us that the consumption 
of high pressure steam necessary repre- 
sents approximately 2.8 % of the quantity 
of feed water introduced into the boiler. 

It may be stated, however, that in ex- 
haust steam injectors, the live steam re- 
turns in its entirety into the boiler, so 
that there is no consumption in the real 
sense of the word. 

In regard to the pumps, the Polish Rail- 
ways supply us with the figures of 2 % of 
the weight of water delivered as the con- 
sumption of live steam of the pumps (Da- 


beg, Worthington, Knorr), and the Al- 
sace-Lorraine Railways the figure of 3 % 
for the A.C. F.I. pumps. 


d) Coal economy (for equal power). In- 
creased power (the coal consumption 
being equal). Water economy. 


The fuel economy due to the applica- 
tion of a feed water heater and ascertain- 
ed under ordinary service conditions, is 
as follows for the various types of heat- 
ers-: 

Friedmann exhaust steam injector 5 % 
to 12 % (generally 8 % to 10 %). 

Davies & Metcalfe injector 5 % to 12 % 
(during trials up to 24 %). 

Knorr heater 8 % to 12 %. 

Worthington heater 5 % to 12 %. 

Dabeg heater 12 % (during trials up 
to 20 %). 

A.C. F.1T. heater 9 % to 12 %. 

It is to be noted that the figures relate, 
in general, to the economy realised by 
considering the total fuel consumption 
(lighting up and standing times includ- 
ed). 

The coal economy moreover depends to 
a large extent, as pointed out by the Po- 
lish State Railways, on the gradients of 
the line negotiated. If the line comprises 
alternately up and down gradients, the 
economy is reduced; on the contrary, it 
improves in the case of a continuous 
climb. It may be said in general that the 
higher the speed, over a longer period, the 
greater does the economy become. 

The increase in power, for an equal 
fuel consumption, may be reckoned in 
general as almost equal to the figures in- 
dicating the fuel economy. 

Finally, as regards the water economy 
obtained, all the administrations state 
that this takes place, but only a few of 
them have estimated it. 
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With the Friedmann injector, the econ- 
omy ascertained by the Czecho-Slovakian 
Railways during the course of trials was 
16.5 %, but in ordinary service the figure 
is naturally less, and may be estimated at 
6 % to 8 %. On the Rumanian Rail- 
ways also water economies of 9 % to 10 % 
were ascertained by means of trials. 

As regards the A.C. F. I. heater, the 
Alsace-Lorraine Railways estimate that 
the water economy obtained was 15 %. 


e) Influence of the application of the feed 
water heater on the superheated tem- 
perature of the steam. 


Few tests have been made on this sub- 
ject, and opinions are rather different. 
In general, the Administrations are of the 
epinion that the application of feed water 
heaters does not involve a diminution, 
even small, in the temperature of the su- 
perheated steam produced by the boiler, 
on account of the decreased draught as 
the result of using a portion of the ex- 
haust steam, and in fact, if the pressure 
of the boiler is always easily maintained 
at the working pressure, it appears that 
no adverse influence can be exerted on 
the superheat temperature. 

We must, however, state that the Bel- 
gian National Railway Company inform 
us that for equal power, decreases in the 


degree of superheat have been ascertain- 


ed; locomotives giving, before the A. C. 
F. 1. feed water heater was fitted, 350° C. 
(662 F.) as the temperature of the steam, 
now only give approximately 340° C. 
(644° F.) after it has been fitted. 


f) Influence on the blast. 


A few administrations have carried out 
experiments in connection with this point. 
The Polish Railways have measured the 
pressure at the blast pipe of the 0. S. 24 


type locomotives, before and after the 
starting up of the Metcalfe injector, and 
have obtained the following figures : 

Before starting up the injector 40-45 
cm. of mercury (4.53-1.60 abs. atm.). 

After starting up the injector 20-30 cm. 
of mercury (4.34-1.40 abs. atm.), 
which therefore represent a diminution 
in the back pressure of 8 % to 9 %. 


With the Dabeg feed water heater, si- 
milar figures were obtained. 


The Czecho-Slovakian Railways state 
that about 16 % of the exhaust steam is 
taken from the feed water heater; the 
draught must be regulated accordingly. 


- The Belgian National Railway Company 


has ascertained, that, for equal power, the 
vacuum in the smokebox was decreased 
by about 20 %, and the back pressure was 
reduced proportionately. 


In spite of these facts, in practice no 
trouble has resulted from the application 
of exhaust steam feed water heaters. A 
few administrations have left it to the 
sheds to make the necessary small adjust- 
ments in the blast pipe orifice, others 
having found it unnecessary to do this. 


g) Influence of the feed water heater on 
the partial purification of the feed wa- 
ter before it is introduced into the 
boiler. 


It appears that no special observation 
has been made on this subject. 

With regard to exhaust steam injectors, 
it is certain that owing to the speed with 
which the water is discharged into the 
boiler, the deposits which are formed in 
the apparatus are insignificant, so that 
no improvement is obtained from the 
point of view we are concerned with; but, 
on the other hand, on account of this 
fact, the efficiency of the apparatus al- 
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ways remains the same, and the upkeep 
is thereby much reduced. It may there- 
fore be considered that, on the whole, 
from the point of view of feed water heat- 
ing, these arrangements rather improve 
the feed water. 

As regards pump feed water heaters, 
especially surface heaters, it seems prov- 
ed beyond doubt that the apparatus, 
whilst heating the water, effects the re- 
moval of the scale-forming matter and 
gases in the latter. However, the admi- 
nistrations are not yet in a position even 
to estimate the effect of this purification 
on the boiler maintenance costs. 

We may state that the Czecho-Slovakian 
Railways are using, on those lines where 
the water is bad, an arrangement (Vesely 
system), the object of which is to remove 
the deposits before the water enters the 
boiler. 


h) Oil separators. 


All the exhaust steam feed water heat- 
ing devices of the mixing type incorpo- 


rate an oil separator, places on the ex- 


haust steam supply pipe, before the steam 
enters the heater. 

In the Friedmann injector, the separa- 
tion is effected by changing the direction 
of flow of the steam by means of suitable 
deflectors. The mixture of oil and con- 
densed water escapes through an automa- 
tic drain valve. The Davies & Metcalfe 
injectors are fitted with centrifugal sepa- 
rators based on the same principle, and 
also incorporating a perforated cylinder 
covered with a fabric through which the 
steam is obliged to pass. 

The A. C. F. I. heater R. M. type, also 
includes an oil separator, composed of a 
series of parallel partitions. 

All these devices seem to answer their 
purpose, since the administrations agree 
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in stating that no trouble has been report- 
ed from the fact of oil being carried into 
the boiler. It is estimated that, in gen- 
eral, the proportion of oil which is never- 
theless carried through to the boiler 
amounts — as near as can be stated — 
tc a few milligrammes per litre of water. 


i) Performance in service of feed water 
heaters. Running maintenance. 


As regards the Friedmann exhaust 
steam injector, the administrations who 
use it are unanimous in recognising its 
good performance in service, and the 
lowness of its maintenance costs, which 
is explained by the absence of moving 
parts. Maintenance work is confined, as 
for ordinary injectors, to replacing or re- 
pairing a few injector cones. The Cze- 
cho-Slovakian Railways inform us for ex- 
ample (after five years’ experience) that 
remplacements of the steam cones become 
necessary about every two years, without 
its being necessary to replace any other 


__part. When the periodical examinations 


of the locomotive are carried out, the ex- 
haust steam injector has, like any other 
injector, to be cleaned, and the cones are 
checked to see if they are correctly in 
place, etc. As we have already mention- 
ed, the deposits which form in the appa- 
ratus, are very small. 

The Davies & Metcalfe injector gives 
the same satisfactory results. 

With feed water heaters with pumps, 
the maintenance costs are appreciably 
higher, and this naturally follows, as the 
equipment is much more complicated. 
The principal cause of the increased 
maintenance is that in all these devices 
chalk deposits take place which have a 
tendency to block the pump passages, and 
which necessitate rather frequent clean- 
ing, so as to maintain the efficiency of 
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the apparatus. In addition, cases of leak- 
ages in the pump fittings are reported. 

From the information we have received, 
it would appear that the maintenance 
costs are a little higher for the Knorr 
heater than for the Worthington heater. 

The A. C. F. I. type heater, R. M. type, 
gives complete satisfaction on the Belgian 
and Alsace-Lorraine Railways. 

On the other hand, the opinions on the 
« Dabeg » type heater are less conclusive. 
But it is only right to state that the num- 
ber of these equipments fitted, in Poland 
and Rumania only, is far too small to en- 
able any conclusions to be arrived at; 
moreover, it should be stated that in Aus- 
tria the Dabeg heater has, according to the 
information we have to hand, been fitted 
on a very large scale during the last few 
years. 

The instructions given to the sheds and 
drivers are generally drawn up in accord- 
ance with the instructions issued by the 
makers, both for operating and main- 
taining these feed water heaters. 

To the question we put as to whether 
any cases had been noticed of water from 
the feed water heater being carried to the 
cylinders, all the administrations have 
replied in the negative. 


j) Measures taken to avoid the effects of 
frost in feed water heating devices. 


So far as exhaust steam injectors are’ 


concerned, there are no special measures 
to be taken beyond those taken for non- 
lifting injectors of the ordinary type. 
Whilst running or standing in stations, 
the injectors work continuously, so that 
there is nothing to fear from freezing. 
Once the run is completed, and the en- 
gine placed in the shed, all the supply 
pipes are closed, and the apparatus empti- 
ed by opening the cocks fitted for this 
purpose. 


In countries which are extremely cold 
in winter, as in Finland and Sweden, the 
pipes are protected with lagging, and the 
injector itself is enclosed in a case. 

In the case of the A. C. F. I heater, the 
following measures are prescribed, and 
give the desired results : 


Before leaving the shed, see that the 
water flows properly through the ball and 
socket connection between engine and 
tender, then close the tender stop valve, 
couple up the ball and socket connection, 
and for a few minutes flush all the pipes 
of the apparatus with steam by means of 
the cock for heating up the ball and soc- 
ket connections. Finally, close this cock 
again, open the tender stop valve and 
close the drain cocks. 


When running, the only special precau- 
tion to be taken is to never completely 
close the valve supplying steam to the 
pump. In the cases of prolonged stop- 
pages, open the cock for heating up the 
ball and socket connections and allow the 
pump to run slowly (two or three strokes 
per minute). 


Finally, on arriving at the shed, close 
the tender stop valves, uncouple the ball 
and socket connections, open the drain 
cocks, allow the pump to make a few 
more strokes so as to empty it completely, 
then shut off the pump steam supply. 


As regards the Dabeg pump, attention 
must also be paid to the draining of the 
apparatus. To do this in the simplest 
manner, whilst the equipment is working, 
it is only necessary to close the suction 
pipe, which causes the cold water pump, 
also the injector heater and the hot water 
pump to be emptied. 

In the case of the Worthington heater, 
immediately the engine is finished with, 
the drain valve is also opened, the piston 
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is allowed to make a few idle strokes to 
empty the pump. 

In the case of the Knorr heater, during 
prolonged stoppages, the water may be 
circulated between the heater and the 
pump, without its going into the boiler. 
Once the locomotive has returned to the 
shed, the draining of the apparatus must 
be carried out, by allowing the pump to 
run idly for a few minutes. 


k) Maintenance costs of feed water 
heaters, per kilometre and per annum. 


The Alsace-Lorraine Railways have 
supplied the following maintenance cost 
figures : 

A. C. F. I. apparatus: 537 French francs 
per apparatus per annum. 

21.90 French frances per 1000 train- 
km. (35.24 French francs per 1 000 train- 
miles). 

Knorr apparatus : 778 French francs 
per apparatus per annum. 

29.15 French francs per 1 000 train-km. 
(46.90 French francs per 1000 train- 
miles). 


The Czecho-Slovakian Railways have 
also supplied some figures, as follows : 


Friedmann exhaust steam injector : 
400 Czech crowns (75 francs) per appa- 
ratus per annum. 

1.50 francs per 1000 train-km. (2.44 fr. 
per 1000 train-miles). 


These are the only figures at our dis- 
posal, the majority of the administrations 
not having figures on this subject. 


1) Financial advantages. 
As regards exhaust steam injectors 


(Metcalfe or Friedmann), it is considered 
that the apparatus pays for itself at the 
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end of three years at the most, taking into 
account the purchase price, fitting and 
maintenance costs, and the economies ob- 
tained by the apparatus. 

The A. C. F. I feed water heater pays 
for itself in about four years (taking the 
mean of the figures supplied by the Al- 
sace-Lorraine Railways and the Belgian 
National Railway Company). 

The Knorr heater is considered as pay- 
ing for itself in about the same period 
of time, and the Worthington type in 
somewhat less time. 


m) Weights of equipments. 


The increased weight of the locomotive 
on account of a feed water heater being 
fitted (compared with an ordinary injec- 
tor), including the water in the appara- 
tus, is, from the information received, on 
the average, as follows : 

Dabeg heater, 1.000 kgr. (2 204 Ib.) ap- 
prox. 

Worthington heater, 800 to 1000 kgr. 
(1 764 to 2204 Ib.) approx. 

Knorr heater, 800 to 1 200 kgr. (1 764 to 
2645 Ib.) approx. 

A.C. F. I. heater, 1200 kgr. (2645 Ib.) 
approx. 

Anderberg heater, 1000 kgr. (2 204 lb. 
approx. 

Exhaust steam injector, 150 to 250 kgr. 
(330 to 550 Ib.) approx. 


3. — Conclusions with regard to feed 
water heaters. 


The opinions of the different admi- 
nistrations are generally favourable to 
exhaust steam injectors, especially on ac- 
count of the fact that their efficiency 
does not diminish as time goes on, where- 
as the efficiency of the equipment com- 


2456 
VI —180 


prising pumps may diminish by reason 
of steam leakages in the pistons and val- 
ves; and as regards surface heaters, also 
on account of the lime deposits which 
take place. It would appear that the rela- 
tively low price of the exhaust steam in- 
jector, its lightness and its reduced main- 
tenance costs cause it to receive special 
attention. However, all the equipments 
mentioned are in general working nor- 
mally; but for many of the administra- 
tions the trials on an extended scale of 
all these devices are considered as still 
too recent to enable any definite conclu- 
sions to be drawn with regard to the su- 
periority of one equipment over another. 

One great advantage of all the feed 
water heaters is also found in the fact 
that the fireman’s work is simplified, as 
he has not, broadly speaking, to concern 
himself with the feed water, and can pay 
more attention to his fire, and even also 
look out for signals at difficult points of 
the road. From this point of view, the 
« Dabeg » pump, which is actuated by 
the motion, and the delivery of which 
is actuated by the steam produced by the 
locomotive (since it depends on the cut- 
off) is of particular interest. 

The majority of the administrations 
consulted are considering an extension of 
the application of feed water heaters, es- 


pecially for powerful locomotives, both . 


for passenger and freight work. 


4. — Arrangements to prevent feeding 
with cold water when regulator is closed. 


In the Friedmann exhaust steam injec- 
tor, as soon as the regulator is closed, the 
pipe carrying the steam from the steam 
chest to the double-seated valve (placed 
near the suction valve) is emptied of 
steam, and the double valve is lifted by 
the live steam which flows towards the 


injector as long as the injector is working 
(auxiliary steam supply open), and al- 
lows the steam to enter the auxiliary live 
steam pipe, the injector then working like 
an ordinary injector, the steam space be- 
ing automatically shut off from the ex- 
haust steam pipe, which is empty for the 
time being. In the original Davies & Met- 
calfe, the driver himself opens a live 
steam supply cock. 

In the Dabeg heater, the feeding of the 
boiler is only carried on whilst the loco- 
motive is producing steam. The cold wa- 
ter pump, as a matter of fact, contains a 
regulator the position of which is deter- 
mined by the position cf the reversing 
rod of the locomotive, and according to 
the position of this latter a greater or 
smaller quantity of cold water coming 
from the tender is delivered by it, the re- 
mainder only passing into the injection 
heater. In the mid position or in full 
gear, corresponding to the closed regula- 
tor, the whole of the cold water brought 
along by the pump, which works as long 
as the locomotive is running, is sent back 
to the tender and feeding with cold water 
is avoided. To feed the boiler during 
stoppages, which is nevertheless some- 
times necessary, the stand-by injector 
provided on the locomotive is used. 

The Knorr equipment comprises, for 
the purpose we have in mind, either an 
automatic valve for shutting off the steam 
used for working the pump, which stops 
this at the same time as the regulator is 
closed, — or an automatic valve which 
delivers live steam to the heater, to re- 
place the exhaust steam, as soon as the 
regulator is closed. Both these fittings 
are automatic valves operated by the 
steam from the steam chest, one being 
cpen and the other closed, by the action 
of this steam. 

In the Worthington heater, an automa- 
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tic arrangement also ensures the heating 
of the water during stoppages or when 
running with the regulator closed, but 
this feed should not as a general rule be 
used, the pump running at sufficient 
speed while the regulator is open, to 
maintain the water level in the boiler, and 
should normally be stopped when the re- 
gulator is closed. 

All these arrangements, therefore, em- 
ploy live steam to make up for any lack 
of exhaust steam during the periods when 
the feeding of the boiler is continued 
with the regulator closed. 

In the A. C. F. I. equipment, RM. type, 
a reserve of hot water is used with the 
same object in view. A reservoir of about 
500 to 1000 litres (111 to 222 gallons) 
capacity, is placed at a position lower than 
the mixing heater, between the suction 
vessel and the overflow of the heater. By 
means of two by-passes (one for suction 
and the other for discharge) operated by 
the live steam coming from the steam 
chest and by a three-way cock placed in 
the cab and which may intercept the com- 
munication between the two by-passes, 
when the absence of pressure of the 
steam eoming from the piston valves 
causes the by-passes to take an appro- 
priate position, the cold water pump 
draws from the supplementary water re- 
servoir (in which the temperature of the 
water received from the overflow whilst 
running with the regulator open is about 
100° C. (212° F.), and the water drawn in, 
again passing through the heater, to 
which both the exhaust from the water 
pump and also that from the air pump is 
led, is finally returned to the second cyl- 
inder of the tandem pump. 

This arrangement is preferably applied 
to locomotives hauling. stopping trains, 
and the results obtained on the Alsace- 
Lorraine Railway with 11 locomotives so 


fitted are very satisfactory. A simplifi- 
cation of this arrangement is moreover 
under trial. 

The increase in weight of the locomotive 
resulting from fitting the hot water re- 
serve, is (including the weight of the wa- 
ter) 500 to 1000 kgr. (1102 to 2 204 Ib.) 
for tender locomotives. | As regards tank 
engines, on which the hot water reservoir 
is arranged by partitioning the ordinary 
water tank, there is practically no increase 
in weight. 


CHAPTER IV. 
Air preheating. 


The administrations dealt with in this 
report have not in general made any tests 
with air preheating. 

The Swedish State Railways have only 
fitted this on one turbine locomotive of 
the Ljungstrém type which does not come 
within the scope of this report. The Po- 
lish State Railways alone report that they 
have made tests with a device consisting 
of a cast iron member placed on the grate 
and occupying about 20 % of its area. 
However, the results of this trial have 
been very inconsistent, and one cannot at 
the moment draw any conclusions or give 
any description of the arrangement. 


CHAPTER V. 
Valve gears. 
1. — Type of valve gear used. 
All the administrations concerned use 


the Walschaerts gear in their modern en- 
gines.- e . 
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2. — Valve gear characteristics. 


The table in Appendix 3 gives a summary 
of characteristics of the valve gears of 
a number of locomotives owned by the 
administrations who have furnished in- 
formation. 


3. — Conjugated valve gears. 


Of the administrations concerned, the 
Belgian National Railway possesses 45 
superheater express locomotives with 
three cylinders of equal diameter 500 mm. 
x< 630 mm. stroke 19 11/16 in. diam. 
x 24 3/4 in. stroke) of the Prussian 
4-6-0 type. The valves of the outside 
cylinders are driven by Walschaerts gear, 
while the valve of the inside cylinder is 
driven by the two outside motions. The 
cranks are set at 120° to each other which 
allows the inside valve to be driven 
through two levers connected to the out- 
side valve spindles and each turn about 
a fixed centre which divides them in the 
ratio of 1:2. Figure 17 shows the arran- 
gement and the principal dimensions of 
the valve levers. The three valves have 
equal leads when running at 40 % cut-off 
in fore gear. The compound engines own- 
ed by this Railway have independent gear 
with an arrangement allowing for work- 
ing as a 4-cylinder simple. The inten- 


tion is, however, for future compounds 


to have conjugate valve gears, as this sim- 
plifies and cheapens construction. A dif- 
ference of 15 % between the high press- 
ure and low pressure cut-off is intended 
with a cylinder ratio of 2.05 to 2.95. 
The Alsace-Lorraine Railways have also 
some engines of German origin of the 
2-10-0 (G) type with three equal cylin- 
ders 570 mm. (22 7/16 inches) diameter 
and 660 mm. (26 inches) stroke, the in- 
side cylinder inclined. The two outside 
cranks are at 120° to each other while the 


inside crank is 122°21’ from the outside 
right hand crank and 107°39’ from the 
left hand crank. The inside valve is dri- 
ven from the outside gearing by means 
of two parallel shafts, one of which oscil- 
lates in fixed bearings while the second 
oscillates in bearings carried on arms 
fixed on the former shaft (see fig. 18). 
The two outside valves have a constant 
lead of 5 mm. (13/64 inch) while the lead 
of the inside valve is variable. All the 
compounds of the Alsace-Lorraine Rail- 
ways have independent valve gears. 

The 4-cylinder compounds of the Nor- 
wegian State, the Swedish State and the 
Rumanian State, have, as a rule, one set 
of gear for the one high pressure cylinder 
and one low pressure on each side of the 
engine. The cut-offs are nearly always 
equal for these two cylinders. The same 
arrangement is found on the Pacific loco- 
motives of the Rumanian Railways with 
four equal cylinders, there being one set 
of gear for each pair of cylinders. The 
diameter of the cylinders is 420 mm. 
(16 1/2 inches) and that of the piston 
valves 270 mm. (10 5/8 inches). The R. II 
type three-cylinder simple 4-6-0 engines 
of the Danish State Railways also have 
independent valve gear, the centre valve 
being driven by means of a special eccen- 
tric rod on the left hand side of the ma- 
chine driving the expansion link by 
means of a rocking shaft. There are 
therefore two eccentric rods on the left 
hand side of the engine. 

In general it will be seen from the re- 
plies received that the administrations have 
not carried out comparative tests or spe- 
cial investigations to determine whether 
conjugate or independent gears are to 
be preferred. However, it appears that 
independent gears are preferred in spite 
of their greater first cost and mainten- 
ance charges. 


Trrotr inferieur 
/ central] 


Tirorr exterteur 


Fig. 17. — Conjugated valve gear. 


S 10? class 


(Belgian National Railway Company). 
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Tivetr interteur 
— 

es 


Fig. 48. — Arrangement of valve gear for 3-cylinder locomotive type G 12 
(Guillaume-Luxembourg Lines). 


Explanation of French terms in figs. 17 and 18: 


Tiroir de droite = Right hand valve. — Tiroir de gauche = Left hand valve. 
Tiroir extérieur = Outside valve. — Tiroir intérieur — Inside valve. 


4. — Use of limited cut-off gears. 
None of the administrations concerned 
have made any tests of this nature. 
5. — Special valve gears. 


Only the Polish State and the Nether- 
lands Railways have tested special valve 
gears. 


The Polish Railways have fitted three 
of their engines with poppet valves, of 
which two of the Os 24 type are fitted 
with Lentz gear and the third (a passen- 
ger engine) has been experimentally fit- 
ted with a new type of gear known as the 
Jendrustk. 

The Lentz gear used is the latest type 
with horizontal poppet valves, the cam 
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shaft being driven by Walschaerts gear 
is placed horizontally and at right angles 
to the longitudinal axis of the cylinders. 
The valve chest forms a separate unit bolt- 
ed to the cylinders (fig. 19). 

This arrangement is provided with very 
light valves of pressed steel and gives rise 
to very small inertia forces while running 
and causes much less wear than the ori- 
ginal arrangement of vertical valves and 
a longitudinal cam shaft. The mainten- 
ance cost and oil consumption have also 
been reduced. 

The Polish Railways have obtained good 
results with this gear, the steam con- 
sumption has been found to be 0.7 kgr. 
(1.54 Ib.) per horse power hour less than 
with piston valves. The running of the 
engine has been improved and its per- 
formance is said to be more uniform than 
with piston valves. As regards the Jen- 
drusik gear which has been tested by the 
Polish Railways, this is a poppet valve 
gear driven by a special device including 
gear wheels. The trials have only just 
commenced and one cannot yet give any 
information on this gear, and the Polish 
Railways have only mentioned it without 
giving at present any drawings or descrip- 
tion. 

The Netherlands Railways have also 
some express locomotives fitted with 
Lents valves and some with the Meier 
Mattern system in which the valves are 
driven hydrautically, but of which we 
have no description. 


CHAPTER VI. 


Smokebox and blast pipe. 
1. — Type of blast pipe adopted. 


- Asa general rule the fixed type of blast 
pipe nozzle placed low down in the smoke- 


box has been adopted by the railways con- 
cerned. The normal section of the nozzle 
is determined assuming a good quality 
coal, this being modified by the use of a 
« jimmy » or liner if inferior coal is 
burnt. 

There are also a number of variable 
blast pipes with a moving trefoil or ad- 
justable flaps. 

The table in Appendix 4 gives a sum- 
mary of the dimensions of the blast pipes 
of some engines which have heen sup- 
plied, and gives the essential ratios for 
these locomotives between the blast pipe, 
grate area, chimney, etc., particularly of 


the ratios a e. the number of square 


I 
centimetres of blast pipe orifice per 
square metre of grate area, as a function 


met . ; 
of the ratio = (grate area in relation to 


total free area through tubes). 


2. — Novel blast pipe arrangements. 


The Belgian National Railways have for 
some years fitted a double chimney and 
blast pipe on powerful locomotives of the 
4-6-2 and 2-10-0 types; the grate area for 
the former is 5 m? (53.8 sq. feet) and 
for the latter 5.10 m? (549 sq. feet). A 
description of this double chimney will 
be found in the Bulletin of the Railway 
Congress, August 1926 number. 

This arrangement has been gradually 
extended to all engines of these types 
and will be fitted in the future to all new 
engines having a grate area of more than 
4.20 m? (45.2 sq. feet). 

The Bergslagen Railway has also fitted 
for trial some three-cylinder express lo- 
comotives with a blast pipe having sepa- 
rate concentric orifices as shown in fig- 
ure 20. Trials are in hand, and ‘it is 


fetceteas acs 


UOISSipy 


“§ ye UMoys Od4q OY} JO oIe BOATVA INOJ OY, = ****o}0 ody Np yUOS sadednos fF sory 


‘(aj849 Ystfoq) seed aayea zyueTy ,— 


womsilipyy 


“‘ysNeyxq = UOlsstuy — “yeys WeD = sowvo eB sIqIY — ‘“HOISSIMIpY = UOIsstuIpy : stu4a) youasg Jo uonnunidag 


6F ST 


ie 


2M 


CHUDI D2 


LT] 


COND (ew ayjuacaldal aya ap ally Won 


1p juoe calodnoe 4 Fay) | : 


PETE EO) 4 


2462 
Vi—186 


hoped that the three steam jets will not 
interfere with each other. 

The Kylala blast pipe is also being ex- 
perimented with in several countries : in 
Switzerland on a 2-6-0 locomotive, in 
Sweden, on the Alsace-Lorraine Railway 
(Guillaume-Luxembourg). On this latter 
Railway this type of blast pipe has been 
fitted since 1926 to twenty 4-cylinder 
compound engines (S. 9 type) and will 
also be fitted to 4-6-2 (S. 14 type) and 
2-8-0 (G. 14 type) locomotives. The Fin- 
nish State Railways which during the war 
adopted the Kylala blast pipe have decid- 
ed not to extend its use. It appears, how- 
ever, that this blast pipe increases to a cer- 
tain extent the vacuum in the smokeboxes, 
reduces the amount of sparks thrown, 
and is relatively cheap to maintain. Opi- 
nions, however, differ. 


3. — Novel methods of improving 
the draught. 


Of the administrations concerned only 
the Polish Railways have tried the Langer 
arrangement, which is known as a draught 
controller (t). This system includes a 
number of sheet metal partitions arrang- 
ed in the smokebox (see fig. 21), which 
form a series of compartments with the 
object of damping out the varying forces 
of the blast and producing an even re- 
gular draught of average intensity, so as 
to improve the combustion and to reduce 
the amount of sparks thrown and to pro- 
duce in this way an economy of fuel. 
This has been proved by tests made in 
Poland on four engines (types TR 12, TY 
23 and Os 24) which when using coal 
having an average calorific value of 6 000 
calories per kgr. (10800 B. T. U. per Ib.) 


(4) « Luftzugumformer », 


showed a fuel economy of 6 % increas- 
ing up to 13 % with coal of inferior qua- 
lity. A great reduction in the smoke and 
the amount of sparks thrown has been 
very noticeable. 

The encouraging results obtained have 
led the Polish Railways to decide to fit 
this device on a further number of en- 
gines so as to better prove its value. 

According to our information, the Lan- 
ger device has been successfully applied 
for two or three years, it appears, in Aus- 
tria where it is already fitted on a num- 
ber of engines. 

The Rumanian State Railways have also 
decided to fit the Langer apparatus ex- 
perimentally on two 4-6-0 passenger loco- 
motives. 


4, Arrangements to prevent smoke 
obscuring the view of the driver. 


With the large modern boilers, on 
which the chimney is very short in order 
to clear the loading gauge, smoke is often 
very troublesome to the footplate staff 
and may in certain circumstances be dan- 
gerous by obscuring the driver’s view of 
the signal. 

In general, very little has been done to 
create an upward current of air behind 
the chimney to carry away the smoke and 
avoid the above disadvantages. The meth- 
od which is most widely applied consists 
of placing behind the chimney deflectors 
of various sizes and shapes intended to 
produce the desired upward current of 
air behind the chimney. The Rumanian 
Railways have on many of their engines 
of Hungarian origin deflectors of this 
type (fig. 22), of sheet metal or cast solid 
with the chimney, and these are also used 
by the Bergslagen Railway. The results 
obtained with these devices do not appear 
to be very conclusive. 


Fig. 20. — Triple blast pipe cap (Bergslagen Railway). 
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Fig. 214. — Draught apparatus, Langer system. 
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Fig. 22. — Smoke deflector. 


The only arrangement which appears to 
give positive results is that generally used 
by the German State Railways (Reichs- 
bahn) and which will also shortly be fit- 
ted on the Guillaume-Luxembourg Rail- 
way (Alsace-Lorraine) and on some of 
the engines of the Belgian National Rail- 
way Company. This device consists of 
two sheet iron plates placed parallel to 
the axis of the engine on either side of 
the smokebox, the front part of the engine 
platform forming inclined planes sloping 
down to the front so as to deflect upwards 
the current of air created by the motion 
of the engine and to cause this to flow 
between the smokebox and the plates in 
question (fig. 28). 


CHAPTER VIL. 


Other improvements of reciprocating 


locomotives. 


A. — Compounding. 


1. — Comparative tests made since 1922: 


between simple and compound super- 
heated locomotives. 


Of the administrations dealt with, only 
the Norwegian Railways and the Belgian 
National Railways have carried out tests 
of this kind in recent years. 


In Norway the trials took place in 1927 
with the 4-cylinder 4-6-0 express locomo- 
tives, one simple with a working pressure 
of 12 kgr. per cm? (170.7 lb. per square 
inch), and the other a compound with a 
working pressure of 13 kgr. per cm’ 
(184.9 lb. per square inch.). The simple 
engine also had Ess tubes (see chapter IT) 
which gave it an advantage over the com- 
pound, nevertheless the latter showed a 
remarkable saving in fuel compared to 
the simple engine working under com- 
parable conditions, but the exact amount 
of this economy is not stated. 

On the Belgian National Railways the 
tests showed an economy of 7 to 10 % in 
favour of the compound. It appears, 
however, from these tests that this econ- 
omy would be reduced or would even dis- 
appear if leakage past the valves and pis- 
tons were reduced to a minimum. For 
this reason the Belgian National Railway 
has reserved its judgment on this ques- 
tion. 

The Czecho-Slovakian Railways, in view 
of the results obtained on actual service 
which generally show higher mainten- 
ance cost in the case of the compound 
which offset the additional saving obtain- 
ed over the simple superheater have aban- 
doned the use of compound engines. 

The Rumanian Railways also share this 
view. 

The Swedish Railways also consider it 
is unnecessary to compound superheater 
locomotives. 

In short, opinion continues to be divid- 
ed on the merits of compounding of su- 
perheater locomotives. 


2. — Type (simple or compound) adopted 
for engines built since 1922. 


In consequence of the opinions quoted 
above, certain administrations have only 
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Fig. 23. — Arrangement for lifting smoke (German State Railways). 


built simple engines during recent years. 


This is the case with the Czecho-Slova- — 


kian Railways, the Polish Railways, the Ru- 
manian, Swedish, Dutch, Danish and the 
Serbian (S.H.S.) Railways. On the other 
band the Belgian National Railway Com- 
pany has built, since 1922, eighty-five 
4-cylinder compound superheater locomo- 
tives and two hundred and twenty-five 
2-cylinder simple locomotives. The Al- 
sace-Lorraine Railways are also at els! 
building compound engines. 


3. — Conversion since 1922 of simple 
engines to compound or vice versa. 


The only cases are where compound en- 
gines have been converted to simple. 
Thus the Czecho-Slovakian Railways have 
rebuilt the 354.6, 434.0 and 423.0 classes 
of saturated compounds to simple super- 


(625 


heater engines, fitting them with super- 
heaters with small diameter tubes. 

In Sweden, the State Railways have also 
rebuilt some saturated compound engines 
as superheaters, and when cylinders 
required renewal have replaced them by 
simple expansion cylinders with piston 
valves. 

The Alsace-Lorraine Railways have also 
experimentally converted one compound 
engine of the G. 11 class to a simple en- 
gine for shunting purposes. 


4, — Ratio between the volumes of high 
and low pressure cylinders as a func- 
tion af the working pressure. 


From the information received it ap- 
pears that the ratio in question ranges 
as a rule between the following limits for 
the pressures given : 
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Pressure 12 kgr. per em® (170.7 lb. per 
sq. inch. Ratio 1:2 to 1: 2.25. 
Pressure 13 kgr. (184.9 lb.). Ratio 1:2 


inoy ih 2 ADAG. 


Pressure 14 kgr. (199.1 lb.). Ratio 
1: 2.38 to 1: 2.43. 

Pressure 15 kgr. (213.3 lb.). Ratio 
1: 2.02sto 4 : 2.50. 

Pressure 16 kgr. (227.6 lb.). Ratio 


AD Diy tomes, O14 
5. — Statistics. 


The table, Appendix V summarizes the 
situation on 1 January 1928, for the ad- 
ministrations with have kindly supplied 
information dealing with the number of 
simple or compound engines, saturated 
and superheated, with 2, 3 or 4 cylinders 
in their locomotive stock. 

For the purpose of comparison the 
numbers for the 1 January 1922, are 
also given. 

It will be seen from this table as 
regards the Administrations as a whole 
that the number of compound engines has 
decreased compared with the number of 
simple engines since 1922, the proportion 
of compound engines which was 19.1 % 
in 1922 being only 15.2 % in 1928. , 

Of the compound locomotives the ma- 
jority are saturated engines and the su- 
perheater compounds have all with few 
exceptions 4 cylinders which shows that 
in general the administrations have decid- 
ed to use compound superheaters only for 
the most powerful engines. 

It may be noted with regard to the table 
that the increase in the number of com- 
pound engines on the Czecho-Slovakian 
State is not the result of new constru:- 
tion, but from the fact that in the inter- 
val private lines have been nationalis>d 
and that these engines are included in the 
stock of the State Railways. 


B. — Improvements of combustion. 
1. — Use of combustion chambers. 


None of the administrations dealt with 
possess engines fitted with combustion 
chambers. 


2. — Special grates. 


There is nothing to be mentioned ex- 
cept perhaps the Schlangerenrost fire- 
bars of the Swedish State Railways (ser- 
pentine bars, see fig. 24). 


3. — Smoke consuming devices. 


Apart from the Swiss Federal Railways 
which have used since 1906 their own 
system, only the Polish Railways have re- | 
cently made tests with the system sup- 
plied by the Langer Fuel Saving Corpo- 
ration of America, which is additional to 
the apparatus for improving the draught 
of the same name, and which has been 
dealt with in a previous chapter. The 
Langer device is known as the « pyramid 
fire » (Pyramidenfeurung) which con- 
sists of a short brass nozzle fixed to the 
firebox doorplate from which are pro- 
jected into the firebox six jets of steam 
in the direction of the brick arch and 
forming a pyramid the summit of which 
is the aforesaid nozzle, and which direct- 
ed downwards on to the grate covers the 
triangular area, the apex of which is at 
some distance from the firebox doorplate 
and the base is beneath the brick arch, 
the area being subjected to the pyramidal 
jet of steam produced (see fig. 25). 

The air which is prevented by this jet 
from entering this part of the grate is 
forced to enter at the sides of the firebox 
and to a greater extent towards the door- 
plate than towards the tubeplate. This 
air considerably increases the combustion 
along the side walls of the firebox and 


2467 
VI—194 


Fig. 24. — Firebars (Swedish State). 


moreover the products of combustion in 
their path towards the tubeplate meet the 
jet of steam which spreads towards the 
tubeplate and are forced to turn back and 
pass along the side walls and roof of the 
firebox thus increasing the effectiveness 
of the direct heating surfaces. 


The gases thus have to take a longer 
path in the firebox and by the changes 
in direction to which they are subjected 
turbulence is set up which improves the 
combustion and reduces the amount of- 
smoke given up. The apparatus also in- 
cludes an automatic blower which is op- 
ened when the regulator is shut and the | 
firehole door allows air to enter after 
each period of firing. 


Tests made in Poland in 1928 have ee — 

given satisfactory results, and the Polish AO e Te 
administration intends to extend its ap- 

plication of this device, the cost of which 
is not great and the operation of which 
does not appear to give any difficulty. 
We are informed that in Austria the Lan- 
ger smoke consuming apparatus is also 
stated to give a coal economy of at least 
10 to 12 %, especially on passenger trains. 
The economy appears to be due not only ; 
to the more perfect combustion of the ee 
gases, but also to the fact that the fuel pt 
under the steam pyramid burns more Fig. 25. — Langer steam pyramid. 
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slowly and has not to be replenished so 
frequently. 
The Rumanian Railways have also de- 


cided to fit the Langer Steam Pyramid. 


as well as the draught arrangment in the 
smokebox to two 4-6-0 engines for pur- 
poses of trial. 

It may be mentioned that the Langer 
device does not give the whole of the ad- 
vantages mentioned except when fitted in 
conjunction with the draught modifying 
device mentioned in chapter VI, item 3, 
the two devices forming a complete appa- 
ratus for improving the draught and com- 
bustion. 


C. — Devices for improving circulation 
of water in existing boilers. 


A number of administrations have tried 
similar devices. The Czecho-Slovakian 
Railways have fitted the copper firebox 
of one of their 3860.0 class (4-6-2 with 
three equal cylinders) with four mild 
steel tubes 66-76 mm. (2 19/32-2 63/64 


inches) diameter, covered with a layer of. 


copper. The brick arch is carried on 
these four tubes. The engine in question 
has only been fitted with this arrange- 
ment a short time, and no conclusions 
have yet been drawn as to the advantages 
of the system. 

The Polish State Railways have also 
35 engines fitted for trial with water cir- 
culating tubes of the Madeyski pattern, 
figure 26. These trials are still in hand. 

The Belgian National Railway Company 
possesses 150 freight locomotives of the 
2-8-0 type of American construction fit- 
ted with three tubes carrying the arch. 
The fireboxes of these engines are of cop- 
per. This arrangement is considered by 
the Belgian Company to be advanteageous 
as it carries the arch, which is not of 
built up brick work. 


Finally, the Finnish Railways use Ther- 
mic syphons. We have no information 
on the maintenance cost of these devices. 

We have not been informed of any 
cases of a false water level being attribut- 
able to this device. 


D. — Regulators. 


a) New types of regulators tried. 


It appears that no trials have been car- 
ried out with new regulators placed in 
the dome on the Railways we are con- 
cerned with, the most widely used being 
such well-known types as the Schmidt 
Wagner, Improved Zara, or double-beat 
regulator. The only exception is the Guil- 
laume- Luxembourg (Alsace - Lorraine) 
which has tested the Lejeune regulator 
consisting of 8 valves, 48 to 54 mm. 
(1 57/64 to 2 1/8 inches) diameter ar- 
ranged in a circle and opening successi- 
vely in a definite order. On some engines 
the regulator was difficult to operate. In 
spite of the satisfactory results obtained 
on other engines, it appears that the tests 
are not being continued. 


b) Regulators placed between the 
superheaters and cylinders. 


This system appears to be advantageous 
for shunting engines fitted with super- 
heaters to enable them to start up as 
quickly as possible when shunting. On 
the other hand, the steam is well super- 
heated when it reaches the cylinders, and 
the continuous presence of steam in the 
elements has the effect of preserving 
these. 

However, few regulators of this type 


have been fitted by the Administrations — 
we are dealing with. They are only found 


in Sweden on the State Railways and on 
the Bergslagen Railway. Figure 27 shows 
the arrangement adopted by the latter. 
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The valve placed in the dome is normally 
open, the regulator proper being placed 
above the superheater header. The valve 
in the dome is only a safety device to shut 
off the steam in the regulator. When 
the regulator is closed, steam circulates 
through the superheater and the double 


Fig. 27. — Regulator between gs 


steam pipe connecting the valve in the 
dome with the regulator is shown at the 
arrows in figure 27. In opening the re- 
gulator B the return passages in the dome 
are closed by means of the valve C and 
the steam flows directly from the super- 
heater towards the steam pipes in the or- 
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ylinders (Bergslagen Railway). 


dinary way. The operation of regulators 
of this type appears to be satisfactory. 


EK. — Steam driers on superheated 
locomotives. 


Apart from the Belgian National Rail- 
way Company which has experimented 


with such devices without taking any fur- 
ther action, no other administration has 
done so. 


F. — Tube cleaners. 


From the information received it ap- 
pears that only a few administrations use 
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Fig, 28. — « Superior » system tube cleaner (Belgian National Railway Company). 


fittings for cleaning out the tubes while 
running. Tubes are cleaned at the sheds 
(in addition to rodding which is still car- 
ried out) by means of steam or compress- 
ed air. 


a) Steam tube cleaners. 


Most frequently the blower is a sim- 
ple iron tube applied successively to the 
end of each tube which is cleaned by a jet 
of steam. The operation which otherwise 
gives satisfactory results takes a long time 
and is relatively costly on account of the 
considerable amount of steam used. The 
union from which steam is taken is gen- 
erally placed on the carriage warming 
pipe or on the injector, and the tube- 
cleaner is connected up by a flexible me- 
tallic pipe. 

A device for cleaning tubes while run- 
ning is employed on the Belgian National 
Railway Company and the Polish Rail- 
ways’ engines. This is the Superior type 
blower which gives good results. The ap- 
paratus is shown in figure 28 and consists 


of a pair of nozzles T on either side of 
the engine, placed on the side walls of the 
firebox in hollow tubes which replace 
stays between the firebox plates. The 
nozzle T slides in the tube ¢ and in accor- 
dance with the position occupied cover 
or uncover the orifices /, the cavity v is 
supplied with steam by a steam pipe from 
a valve B. The hand wheel m allows the 
nozzle T to be introduced or withdrawn 
and also gives it a rotary movement. To 
clean the tubes one opens the superheater 


‘dampers where fitted, the steam supply 


and the blower, and after having closed 
the firebox door forces the nozzle T to 
its extreme position, steam issuing from 
the orifice and the nozzle which is con- 
trolled apart from the hand wheel m im- 
pinges on one half of the tubeplate, the 
jets of steam blowing the soot through 
the tubes towards the chimney. This op- 
eration is continued for 2 or 3 minutes 
until the steam issuing from the chimney 
is no longer black, this operation is re- 
peated on the opposite to clean the other 
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half of the tubes. By repeating this op- 
eration several times during the running, 
the tubes are almost perfectly clean when 
re-entering the shed. 


b) Tube cleaning by compressed air. 


Tubes may be blown out by a simple 
pipe applied successively to the tubes, as 
in the case of steam jets. The advantage 
of the latter. method is that it causes no 
danger to the staff but has the disadvan- 
tage of cooling the tubes. The Czecho- 
Slovakian Railways employ the Fraissinet 
apparatus which uses compressed air 
from the main reservoir on a locomotive 
or from a shed supply. This apparatus 
is simple and gives satisfactory results. 
The process usually takes to 20 to 80 mi- 
nutes. It is to be noted that the amount 
of air used is considerable and that single 
phase pumps on the engines cannot main- 
tain the pressure in the main reservoir 
during the operation which has to be in- 
terrupted from time to time to re-create 
the necessary pressure. Two-phase 
pumps which are coming into extended 
use allow the pressure in the reservoir to 
be maintained. 


c) Tube cleaning by induced draught. 


The Czecho-Slovakian Railways also use’ 


the Haczewski apparatus for cleaning 
tubes, this being based on the ejector 
principle. Besides the device described, 
other systems have been tried on various 
administrations without, however, their 
use being made general. Thus we may 
mention the Diamond blower in Norway, 
and the Parry soot blower in Holland. 

The Egyptian State Railways are also 
experimenting with soot blowers in the 
side of the firebox. 


G. — Boosters. 


No administration concerned uses a 
booster on its locomotives. 


H. — Use of special steels. 


The components for which special 
steels are used are as follows : 


a) Crank aales. 


Czecho-Slovakian Railways: Martin 
steel with at least 3 % nickel. 

Belgian National Railway Compeny : 
Steel with 3 % nickel, and 0.25 % chro- 
mium. Minimum tensile: 60 kgr. per 
square mm. (38.1 Engl. tons per sq. inch). 
Minimum elongation : 18 % on a length 
of 200 mm. (7 7/8 inches) ; reduction in 
area 45 % minimum on a test piece 
20 mm. (25/32 inch) diameter. The test 
piece to be taken in a longitudinal posi- 
tion along the axle from a test piece pro- 
vided at one end. 

The deficiency in tensile strength may 
be compensated by an increase in elonga- 
tion at the rate of 1 1/2 % elongation for 
every reduction of 1 kgr. (0.635 Engl. ton 
per sq. inch) in tensile strength up to a 
maximum of 2 kgr. (1.270 Engl. tons per 
sq. inch) tensile strength being compen- 
sated by 3 % tensile elongation. 

Bulgarian State : Nickel crucible steel, 
5 to 7 % nickel. Minimum tensile 60 kgr. 
per mm’ (38.1 Engl. tons per sq. inch). 
Minimum elongation 18 % on a length of 
200 mm. (7 7/8 inches). 

Rumanian State : Nickel steel 5 % ma- 
ximum. Minimum tensile 60 kgr. per 
mm?’ (38.1 English tons per sq. inch). 
Elongation 18 % on a length of 200 mm. 
(7 7/8 inches). 

Norwegian State: Nickel steel 3 % (for- 
merly 5 %). 
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Swedish State : Nickel steel 3 % mini- 
mum, or manganese steel. Minimum ten- 
sile 55 kgr. per mm? (34.9 Engl. tons per 
sq. inch). Minimum elongation 20 %. 

Bergslagen Railway : Manufacturer is 
at liberty to choose between heat treated 
Martin steel and nickel steel. Tensile 50- 
60 kgr. per mm? (34.9 to 38.4 Engl. tons 
per sq. inch). Elastic limit at least 35 ker. 
per mm? (22.2 Engl. tons per sq. inch). 
Elongation 20 to 17 %. Length between 
gauge marks 50 mm. (1 31/32 inches), re- 
duction in area 30 %. 


b) Crank pins. 


Swedish State Railways : Nickel steel 
or chrome steel, 3 % nickel minimum. 
Tensile 90 to 100 kgr. per mm? (57.1 to 
63.5 Engl. tons per sq. inch). Minimum 

elongation 10 % on a length between 
gauge marks = 11.3\/S. 

Bergslagen Ratlway : Nickel or chrome 
nickel steel. Minimum tensile 90 ker. 
per mm? (57.4 Engl. tons per sq. inch). 


Minimum elongation 12 % on 50 mm. 


(1 34/32 inches). 

Finnish State: Chrome nickel steel. 
Tensile 90 to 100 kgr. per mm? (57.1 to 
63.5 Engl. tons per sq. inch). Elongation 
40 % on 100 mm. (38 15/16 inches). Im- 
pact test on bar 30 mm. (1 3/16 inches), 
square, 160 mm. (6 5/16 inches long, 
distance between supports 120 mm. (4 3/4 
inches) with a semi-circular notch 4 mm. 
(5/32 inch) diameter; at least 12 Kg.-M. 
per em* (560 foot-pounds per sq. inch). 


c) Connecting rods. 


Czecho-Slovakian State : Only for rods 
having a length greater than 3 metres 
(9 ft. 10 1/8 in.), cast steel of 55 to 65 
ker. per mm? (34.9 to 41.3 Engl. tons pet 
sq. inch) tensile. 


d) Piston rods. 
Netherlands Railways. No data. 
Bulgarian State : Siemens Martin steel, 
50 to 60 ker. per mm? (31.7 to 38.1 Engl. 
tons per sq. inch) tensile. Minimum elon- 
gation 20 %. 


e) Bar frames. 


Czecho-Slovakian State: Vanadium 
steel. 
f) Draw gear. 
Czecho-Slovakian State : Screws, steel 


75 to 90 kgr. per mm? (47.6 to 57.1 Engl. 
tons per sq. inch) tensile. Drawpin and 
main drawbar, 70 to 85 kgr. per mm? 
(44.4 to 54 Engl. tons per sq. inch) steel. 
Nuts, hooks and links, 60 to 70 kgr. per 
mm’ (38.1 to 44.4 Engl. tons per sq. inch) 
steel. 


I. — Use of special light alloys. 


The only test made in this direction 
with a view to reducing the weight of cer- 
tain parts of locomotives have been car- 
ried out by the Czecho-Slovakian State 
Railways who have fitted some engines 
experimentally with valves and pistons of 
aluminium. The results obtained are not 
encouraging. 


J. — Lighting of locomotives. 


Improvements have been widely carried 
cut with the lighting of locomotives, and 
oil lamps which have so long been used as 
the only means of illumination, and 
which are still used, are in many cases 
replaced to-day by more modern systems. 
As regards the engine headlamps, points 
of view differ, certain administrations 
intend these to light up the track, while 
others merely regard them as signals 
which should be easily visible from a dis- 
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tance but which need not be sufficiently 
strong to light up the track from the foot- 
plate at the risk of dazzling the engine- 
men on trains proceeding in the opposite 
direction. Both gas and electricity are 
used by the various administrations con- 
sulted. 


a) Gas lighting (acetylene). 


Lamps may themselves produce acety- 
lene or they may be supplied by a special 
generator. The Czecho-Slovakian Rail- 
ways use lamps of the Speci Cerny type 
which may be used either for paraffin, 
acetylene or electricity. 

In Sweden, Denmark and Finland, the 
Aga dissolved acetylene system is widely 
used. In this system the gas is dissolved 
in acetone and compressed in a steel ves- 
sel which serves as an accumulator. This 
container is carried on the locomotive and 
when the pressure has fallen to 1.5 at- 
mospheres (22 lb. per square inch) it is 
merely replaced by a full container. As 
in the case of an electric accumulator, the 
headlight is very powerful. 

In Norway, this system has also been 
tried, but electric light is more widely 
used in this country. 


b) Electric lighting. 


Numerous systems of electric lighting, 
especially by turbo-generators, have been 
adopted or tested on the Railways con- 
cerned. In Czecho-Slovakia the Brown- 
Boveri, Kunhert, Westinghouse, Sunbeam 
and A. E.G. have been tested. The capacity 
of the dynamo used varies from about 350 
to 500 watts at voltages varying from 24 
to 35. The weight of the turbo-generator 
is from 60 to 100 kgr. (432 to 220 Ib.) and 
steam consumption ranges from 36 to 
52 ker. (79.4 to 114.6 lb.) per hour. Main- 
tenance costs are very low, especially it 


would appear, with the Aunhert and Sun- 
beam systems. All these electric systems 
allow the motion to be inspected during 
the night under very favourable condi- 
tions, as plugs are provided along the en- 
gine side to which portable hand lamps 
can be connected for this purpose. No 
decision has yet been made as to which 
system to adopt as standard, and the trials 
are continuing. 

In Norway the Sunbeam and the Pyle 
National headlights and turbo-generators 
are used. The maintenance costs of these 
two systems are stated to be very low, and 
both appear to meet service requirements. 

Tests have also been made on the Guil-- 
laume-Luxembourg with lighting by 
means of a turbo-generator. 

In Sweden, the Svenska Accumulator 
A.B. Jungner systemis used. This consist 
of two batteries of accumulators carried 
on the engine, with a total capacity of 
200 ampere-hours, giving a current of 
9.5 amperes at 6 volts. 

In. Rumania electric lighting is also 
being experimented with, and the Bosch 
system has been applied to three 4-6-2 lo- 
comotives. This system consists of a dy- 
namo carried on the bogie and driven 
from the leading axle by means of a pul- - 
ley and an accumulator battery. The dy- 
namo provides current for the lamps and 
charges the accumulators whenever the 
speed of the engine exceeds 30 km. (18.6 
miles) per hour. Below this speed the 
battery comes into action. The apparatus 
works well if the engine runs above 30 km. 
(18.6 miles) per hour sufficiently to re- 
charge the accumulators. The trial is of 
too short a duration to be able to draw 
any conclusions. 

The Rumanian Railways have also fit- 
ted three 4-6-2 locomotives with turbo ge- 
nerators of the Bruenner Maschinenfa- 
brik type with the object of lighting the 
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Fig. 29. — Buclon flange lubricator, Guillaume-Luxembourg (Alsace-Lorraine). 


whole of the train of 10 to 12\eight-wheel 
vehicles, including the locomotive. For 
this reason the turbo-generator is fairly 
powerful, 5 kw. at 55 volts. This instal- 
lation is also of recent date. 

In Denmark Messrs Henschel & Sohn’s 
system is being tried. 


K. — Lubrication of flanges. 


Different systems are employed by the 
various administrations for lubricating the 
flanges of engines used on lines abound- 


XI—6 


ing in curves.. Some of these are very 
simple; thus the Rumanian Railways use 
an arrangement consisting of a pipe from 
the exhaust to the Westinghouse pump 
which discharges against the flanges of 
the leading wheels steam containing a cer- 
tain amount of oil. In other cases a rec- 


‘tangular tube is pressed against the flange 


by means of a spring, this being filled 
with a thick grease. A similar system is 
in use on the Czecho-Slovakian Railways. 


The Polish Railways use pipes from 


2478 
Vi—202 


the end of the steam chest which carry 
to the flanges of the wheels the grease 
which runs in drops. 

On the Guillaume-Luxembourg, tests 
have recently been made with a Buclon 
lubricator which consists of a rotating 
dise soaked in oil turning in contact with 
the flange. Inside this dise is an oil re- 
servoir (special oil maintaining its flui- 
dity at different temperatures which 
keeps the dise constantly oily). 

The Belgian National Railway Company 
and the Swiss Federal Railways are also 
carrying out tests with various apparatus 
but their applications are too recent to give 
any definite information on their effi- 
ciency. Moreover, opinions are divided 
as the advantages obtained by the devices. 


L. — Balancing of locomotives. 


1. — Balancing of reciprocating masses. 


All the administrations concerned bal- 
ance these masses in such a way as not to 
produce a variation of the load on the 
rail greater than 15 % of the static load, 
when the engine is running at its maxi- 
mum speed, On two-cylinder locomoti- 
ves the proportion balanced varies from 
15 to 60 % of reciprocating masses ‘the 
proportion being increased when the ra- 
tio of the wheelbase of the locomotive to 
its length is smaller. On four-cylinder 
locomotives in which the reciprocating 
masses balance each other, no balance 
weights are necessary. 


2. — Methods of checking the balancing 
of coupled aales. 


None of the Administrations concerned 
possess special apparatus for checking 
the balancing of coupled axles, this being 
generally left to the builder. 

On the Swiss Federal Railways, the 


wheels and axles are, however, balanced 
statically. 


FINAL SUMMARY. 
CHAPTER I. 


Increased boiler pressure. 


For boilers of the orthodox locomotive 
type there is not, generally speaking, any 
tendency to raise the pressure above the 
usual present day maximum, that is to 
say, 14 kgr. (200 lb. per square inch) for 
simple engines, and 16 kgr. (227 lb. per 
square inch) for compounds. 


CHAPTER II. 


Superheating. 


a) The superheater engines of the ma- 
jority of the administrations concerned 
superheat the steam to a temperature of 
325 to 350° C. (620 to 665° F.); some 
engines attain 370° C. (700° F.) when 
working heavily; 

b) There is a tendency to increase pre- 
sent day temperatures in order to obtain 
the maximum fuel economy within the 
limits imposed by the efficient lubrica- 


. tion of the parts in contact with the 


steam. It would appear that the limit is 
now in the region of 380° C. (720° F.); 

c) In fixing the dimensions of super- 
heaters, consideration should be given to 
the ratio of the resistances offered to the 
passage of the gases by the evaporative 
tubes and superheater flues respectively; 

d) In general, superheaters with large 
tubes are preferred, however, a number 
of administrations have also adopted su- 
perheaters in tubes of small diameter and 
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state that these are satisfactory and that 
no serious difficulty has been experienced 
in keeping the tubes clean. In superheat- 
ers with large tubes, dampers have gen- 
erally been abandoned, and in some cases 
a large air valve is mounted on the head- 
er. ‘Some administrations, however, con- 
sider that the dampers are necessary and 
continue to use them; 

e) It does not seem necessary to have a 
pyrometer on a locomotive; 

f) Lubrication of cylinders and valves 
is effected on the majority of railways by 
mechanical lubricators. Tests which 
seems to promise favourable results are 
in hand with emulsified oil; 

q) The use of piston valves with narrow 
rings is almost universal. Metallic pack- 
ing is used for piston rods and valve 
spindles ; 

h) The use both of air valves and of 
by-pass valves is very general. 


_ CHAPTER III. 
Feed water heating. 


The majority of the administrations 
obtain good results from the use of feed 
water heaters using part of the exhaust. 
The exhaust steam injector is widely used 
and is cheap to maintain while giving a 
satisfactory economy. Surface feed water 
heaters are widely used on the railways 
dealt with in this report. In practice, 
neither the draught nor the degree of su- 
perheat appear to be affected by the use 
of feed water heaters, and the amount of 
oil introduced into the boiler is negligible. 


CHAPTER IV. 
Air pre-heating. 


No ordinary locomotives have up to the 
present been fitted with air pre-heaters. 


6* 


CHAPTER V. 
Valve gear. 


a) The Walschaerts (Heusinger) type 
of gear is the most widely used; 

b) The practice of driving more than 
one valve from each set of gear is widely 
adopted, and certain administrations pro- 
pose to extend it. However, independent 
gears are generally preferred in spite of 
the higher first cost and maintenance 
charges involved; 

c) Limited cut off gears are not used; 


d) A number of administrations have 
tried poppet valve gears; the Lentz sys- 
tem appears to give promising results, but 
is still in the experimental stage. This 
question appears to be of interest. 


CHAPTER VI. 
Smokebox and blast pipe. 


a) The fixed blast pipe nozzle is wi- 
dely used and gives satisfactory results; 

b) Multiple exhausts have been adopted 
by certain administrations, especially for 
powerful engines; 

c) Various systems have been tried for 
improving the draught, some of these giv- 
ing encouraging results. Reduction in 
the amount of sparks thrown is a point 
to be considered; 

d) A number of administrations have 
carried out tests with devices intended to 
lift the smoke. 

It appears desirable to follow up this 
question in view of the danger resulting 
from the driver’s view being obscured 
by smoke. 
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CHAPTER VII. 


Other improvements 
to reciprocating locomotives. 


A. — Compounding. 


Many administrations do not consider 
the advantages of compounding super- 
heater locomotives sufficient to justify 
their use. In every case this method only 
appears to be applied to powerful engines 
with four cylinders. 


B. — Improvement of combustion. 


a) The railways dealt with in this re- 
port do not use combustion chambers or 
special grates; 

b) Encouraging tests have been made 
with the « Langer combustion control ». 
It is stated that there is a saving in coal. 


C.— Devices intended to improve 
the circulation of water. 


Trials have been carried out by a num- 
ber of administrations. with water tubes 
through the firebox, supporting the brick- 
arch. Results are not as yet sufficiently 
definite. 

D. — Regulators. 


a) Regulators with mushroom valves 
are widely used; 

b) Regulators placed between the su- 
perheater and the cylinders appear to be 


advantageous for shunting engines. How- 


ever, few have been fitted up to the pre- 
sent. 


E. — Steam driers on superheater 
locomotives. 


These are not used by the administra- 
tions concerned. 


F. — Tube cleaners. 


a) The use of steam or compressed air 
for cleaning tubes at the sheds is general; 


b) Fittings whereby the tubes can be 
blown through while running are used 
by some of the administrations and give 
sood results. 


G. — Boosters. 


None of the administrations concerned 
have fitted these. 


H. — Special steels. 


The use of these steels is at present 
limited to crank axles, crankpins and mo- 
tion parts, as well as bar frames of heavy 
engines. 


I. — Special light weight alloys. 


The use of alloys of this nature has 
not been developed. 


J. — Lighting of locomotives. 


a) There is a tendency to improve the 
lighting on locomotives, and the use of 
acetylene or especially electricity (with 
turbo-generator) has greatly extended; 

b) The intensity of engine head lights 
differs widely on various administrations 
according to the point of view adopted 
(for lighting up a track or merely as sig- 
nals). 


K. — Lubrication of flanges. 


A number of administrations lubricate 
the flanges of the leading coupled wheels, 
especially on those used on lines with nu- 
merous curves of small radius. It ap- 
pears desirable to obtain exact informa- 
tion on the advantages gained. 


L. — Balancing of locomotives. 


None of the administrations concerned 
possess special machines for checking the 
balancing of the coupled axles, the bal- 
ance weight merely being calculated. 

This practice appears to cause no 
trouble. 
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Total free area 
Super- 
Total 
; heater 
ADMINISTRATION. Type of locomotive. surface. | curface. C <a eee Sn 
C r tubes flues 
Ss Ss 
Square metres. | Square metres. Square metres. | Square metres 


Belgian National Railway Type 7. Compound... . . | 159.96 54.83 0.343 0.245 0.247 
Company. ; e. 
— 33. ” Se ATO. 302] 59250: 1 08832 Tee Once omen 
— 38. Simple expansion . . | 169 70 56.410 0.380 0.254 0.222 
— 10. Simple exp.. . . -. | 240.00 | 62.00 | 0.257] 0 336] 0.226 
Original. 
— 10. Modifed. . . . . | 232.73 | 85.53] 0.367 | 0 302 | “0 309 
— 386. Simple exp.. . . . {| 238.95 | 62.00 | 0.260} 0.366 | 0.226 
Original. 
-- 386. Modified. . . . . {| 2384.68} 85.53 | 0.369 | -0.302 | 0.309 
Swedish State. Litt. B. Simple expansion. . . {| 145 60 | 47 00] 0.322 0.242 0.198 
— F. Compound original . . | 189.30 | 66.00] 0 348 O 267 0.194 
— F. Compound modified . . | 190.30 | 62.70 | 0.330 | 0.267 | 0.247 
=) [Go Simple exp.) = 9-05) | 445-60:4 472001 Onge2s |e Oeeden | Ontos 
— SaSimple exp. original. . 87.40 23.00 | 0.263 0.164 0.414 
— Sa Simple exp. modified. . 86.50 | 27.50 | 0.318 | 0.148 0.187 
Danish State. RII. Simple expansion . . . | 152.00 51.00 0.336 0.246 0.229 
Polish State. OK. 22. Simple expansion . . | 182 10 | 61.60 | 0.338 | 0 278 | 0.203 
On Mees —_ ~ 6 {21995 50))) 75-50) | SOLSTS oh = OF 256m Ones 
raeetion ~ . .| 166.70 | 38 30] 0 230] 0.287]! 0 188 
cee le — - «| 4191.00 | 59.00 | 0 309} 0.280} 0 195 
| Ty. 28 = 223 90 | 7350] 0.329] 03171 0 247 


ing locomotives. 
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‘esistance of tubes Number and diameter | 
to gases. of tubes. | Temperature 
| | of 
Rs Nx superheat 
porative | Superheater ne Evaporative | Superheater. Ng obtained REMARKS, 
in degrees 
X 10-4 Ra C1054 Ne Ns centigrade. 
| 
SSS SSS SSS SSS SSS SS 
00.0 95.5 0.295 | 154 (45/50) | 28 (425/133) 5.5 350-370 | Maximum: temperature in high 
pressure steam chest. 
89.3 30.2 0.338 | 174» 28 ” G2) 350 
00.7 25.6 | 0.254 | 460 26 (129/137) | 6.45 350 
75.2 32.9 0.438 | 230 » 34 (418/127) 7.4 300 Engines of types 10 and 36 as modi- 
fied show an economy of fuel of 
90 9 23.5 0.258 | 190» 40 (425/133) ALT) 350 22 to 25 °/o compared with engi- 
nes not modified. 
#5 .2 32.9 0.438 | 230 > 34 (448/127) 7.4 300 
90.9 23.5 0.258 | 190» 40 (125/133) 4.75 350 
26.0 33.5 | 0.266 | 136(44.5/50) | 26 (422/131) ] 5.2 330 At header. 
98.5 52 7 0.5385 | 154 (47/52) | 28 ” ono 310 
98.5 35.7 0.363 | 154» 28 (125/133) 5.5 335 
26.0 33 5 0.266 | 136 (44.5/50) | 26 (122/431) ome = 
48 .0 50.5 0.340 | 101. =» 15 ” 6.7 325 
64 0 42.2 OR25 7s |e. O lee 18 , 5.05 
: . 33 (45.5/54) | 28 (125/183 4.75 
Pore At oe 
94.6 39.5 0.448 | 175 (45/50) | 28 (125/133) 6.25 
14.0 30.7 0.270 | 164_—» 32 . 5.0 320 300° C. in steam chests. 
E 173 (46/51) | 24» 7.2 onan 172100 — opt 
98 2 49,2 0 500 | 476 (45/50) | 40 » 4.4 320 250° ee . 
88.0 39.7 0.497 | 199» 40 ” 4.95 316 260° aie? = 


ADMINISTRATION. 


Czecho-Slovakian State. 


387.0 
386.0 
365.0 


354 4. 
445.4 


446.0 
423.0 
524.4 
534.0 
354.6 
434.2 
524 2 
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Type of locomotive. 


Simple expansion 


(modified) 


230 Simple expansion . 
- 


231 


Total 
heating 
surface. 


C 


Super- 
heater 
heating 


surface. 


re 


Square metres. | Square metres 


260.00 
246.90 
244.72 
129.60 
245.65 
247.10 
122.60 
154.50 
224.00 
129.85 
162.90 


144.20 | 


93 00 
89.30 
55.65 
59 70 
55.65 
82.88 
35 24 
68.80 
93.20 
45.73 


77.30 | 
54 70 


= 


0 354 
0.364 
0.259 
0.460 
0.484 
0 386 
0.289 
0.445 
0.422 
0.352 
0.474 


0.379 


} 0.410 — 
—— 

| 0.237 — 

+4 


Total free area 


through 
evay ora- 
tive 
tubes 
Sp 


Square metres. 


0.0881 
0.0684 
0.2675 
0.0349 
0.2675 
0.1230 
0.0834 
0.0498 
0.0548 
0.0349 


0.0316 


through 
super- 
heater 
flues 
Ss 


Square metres 


0.3249 


0 3099 | 
0.2381 


0.1964 
0.2381 


0.2300 | 


0.1450 


0.2243 | 


Superheaters; 
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sisting locomotives (continued). AppENDIXx I (continued). 
Resistance of tubes Number and diameter 
to gases. of tubes. Temperature 
of 
Rs Ng superheat 
Hyvaporative | Superheater fe BHvaporative | Superheater. Ns obtained REMARKS, 
in degrees 
Rp x 10-4 Rs X 1074 Ne Ns | centigrade. 
| 
At least 325. 
195.2 127.5 0.653 | 53 158 0.34 Schmidt superheater with small 
tubes (70/16 mm). 
Roe ae 132.4 0.525 41 152 0.27 Schmidt superheater with small 
tubes. 
64.2 19.45 0.303 | 164 30 (426/133) 5.4 Schmidt superheater with large 
flues. 
422.0 179.6 0.381 24 96 0.22 Schmidt superheater with small 
tubes. 
64.2 19.45 0.303 | 164 30 5.4 Schmidt superheater with large 
flues. 
139.7 120-0 129 74 ait 0.66 
AT. 239.5 1.35 50 72 0.70 Superheater with small tubes. 
296 .0 156.8 0.53 30 110 0.27 
Engines converted from saturated 
323.4 WET 0.395 | 33 150 0.22 compound to simple superheater, 
Coal economy obtained : 9 to 
415.0 175.5 0.423 | 24 96 0.22 10 Jo. 
520.0 174.0 0.335 46 110 0.42 
466.0 156.8 | 0.38296] 46 140 0.42 
83.8 26.5 | 0.346 123 (45/50) | 26 (125/433) 4.72 
280-300 
42.5 slfsyn4] 0.425 223 (47/52) | 27 (125/133) 8.25 


he resistance to gases : 


(Ds + 4nds)t_ 
! [= (D5 — 445) P 
+» : 4 


ontaining a four-pipe element : 7s = 10% 


noted represent Ry or Rs X 407#. 
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Table of lubricating oils shee 


Belgian Nationa! 


A DMINISTRATIO Railway Company. 


Name of oil used Cylindrine. 


Class of engines for which All engines. 


used. 


Mineral oil contain- 
ing 5°/o as a ma- 
ximumor 3.5 °/o 
minimum sapo- 
nifiable oil. The 
determination of 
the saponitiable 
content is based 
on an index of 
saponification 
equal to 190. 


Class of oil 


Density at 15°C. . 


Flash point : 


a) In open vessel (Marcus- 
son test) ; 


b) In closed vessel (Pensky- Below 255°C, 


Martens test). 


Swiss | 


t 
Federal Swedish | Czecho-Slovakian State. Polish State. [ia 
Railways. | mata 
Superhea- | Superhea- | American Pennsyl- American Polis) 
ter oil. ter oil. cylinder | vania cylin- oil. oil. 
cil from the } der oil from 
Oil Trading Messrs 
Co. Ostia. 

For express] For le} 
and long | importé} 
distance truffic 

passenger. 

Mineral oil | Pure mine- | Pure mine- | Pure mine- 
absolutely ral oil, ral oil, ral oil, 
pure from | dark brown] dark gree- | dark brown 
mechanical colour. nish brown | colour. 
impurities colour. 
and water, 
dark brown 
colour. 
0.906 0.909-0.910 | 0.904-0.906 | 0.900-0.920 0.96( 
290°C. 320°C mi- |305°C-307°C}301°C-303 C 310°C. 280°C, 
nimum. without without 
correction. | correction. 
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sperheater locomotives. 


ApprEnpix Il. 


Guillaume- 
wegian | Bergslagen. |, . Luxembourg | Rumanian ; Bulgarian 
state. Railway. Finnish State. (Alsace-Lor- State. S. H. S. State. | Prince-Henry. Staten 
raine). 


Superheater 
oil. 


Pure refined 
mineral oil, 
brownish 
green, brown 
or greenish. 


0.902-0.907 | 0 915-0.950 


Danish State. | 


erheater | Superheater | Superheater | Superheater | Superheater | Superheater 
i oil. oil. oil. oil oil. oil. 
Pure filtered Pure mineral 
mineral oil without 
oil, fluidity acids or free 
at + 150C., alkalies. 
free from 
water, acids 
or alkalies. 
00-0.910 | 0.890-0.940 0.90047 0.950 0.890-0.945 
320°C mi- oe 310°C. 340°C mi- 
nimum. nimum. 
260°C mi- 270°C, 


nimum, 


295eC -310°C. 


300°C mi- 
nimum. 


Superheater 
oil. 


Straight 
mineral oil. 


0.91-0.92 


320°C. 
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Other special clauses . 


See report. 


Vi- 212 
Table of lubricating oils 
, a 
ADMINISTRATION Belgian National | fetcra | Swedish | czecho-Slovakian State. Polish State. 3% 
ce a Railway Company. | paitways. State. 
: 
Ignition point. 355°C, f 
| at 50°C. 46.0 50.0 56.0 
at 75°C . 12.5 maximum. 
| Viscosity at 100°C. 5.8 7.5 mini- 5.4-5.6 5.5-5.7 5.0-6.0 
(Engler). mum. 
at 150°C . | 4.95 minimum. 
at 250°C . 1.715 
Fluidity (Barbey) 
Asphalt. Below Below 
0.02 Jo. 0.08 °/o. 
Ash; ‘0.4 Fo 
maximum, 
|| Acidity (expressed as SO,). 0.012 .°Jo. 0.015 °/5 0.02 °/o 


Maximum. 
Traces of oe Tar residue 
asphalt 2 of, 
matter. maximum. 
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i 3 : ; 

uperheater locomotives (coi/inued). Apprnpix IT (continued), 
—S 
| | | Guillaume- | | | | 
“ijhorvegian | Bergslagen | Finnish | Luxembourg; Rumanian | S.H.S. Prince-Henry | Bulgarian Danishi State 

State. | Railway. State. | (Alsace Lor- | State. State Railway. | State. : 

| | raine). | 
325°C. 
27.42 i0 
i ari aE 
4.4-6.8 5.5 mini- 4.00 5.0-7.0 5.0 mini- 4.5-6.0 5.0-7.0 
mum. mum, 
{ at 50°C-24, 
lat 100°C-476. 
“l Traces. aA 0.15 9, 0.204 °/o 0.1 Jo Be 3 Be 0.1 °%/o 
maximum. 
0.013 Jo 0.1 Jo : 
0.03 °/o 0.05 °/o 
maximum. 

4 g i nid ie Water | Insoluble 
H 0.2 J. matter : 

| 0.4 %Jo 


: maximum, 


2 


Czecho 
ADMINISTRATION . 
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-Slovakian State 
Railways. 


\ 


Grate area, in square metres . . =. . . . 4.8 


CLass OF ENGINE. 387.0 534.0 
: ; With With 
With or without superheater superheater. superheater. 
; d Simple Simple 
SDere or compound. expansion. expansion. 


A 3/5 | 
With superheater. 


Compound. 


4.20 


Total heating surface, in square metres 


221.0 


Superheater surface, in square metres. 
Working pressure, in kilogrammes percm* . . 13 


Cylinders ; Number and position . 4 inelde: 


Diameter, in millimetres . 525 


ur | 


Stroke, in millimetres 680 


Diameler, in millimetres . 


LP 


Stroke, in millimetres 


Type of valve gear 


Section of steam pipe, in square metres 


| Section of pipe between the H. P. and L. P. 
cylinders, in square metres. 


Section of blast pipe, in square metres, 


2 outside. 


Heusinger 
independent. 


0.0458 


0.0227 


93.2 


14 


2 outside. 


620 


632 


Heusinger 


0.0201 


0.0344 


independent. 


14 15 


2 outside. 2 outside. 
2 inside. 2 inside. 


470 
640 


630 
660 


Walschaerts. 


Walschaerts. 


0.008825 


0.05089 


0.03814 


ilve gears. 
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Bergslagen 
Raiiway. 


Appenpix III. 


Norwegian State Railways. 


Danish State 
Railways. 


R-II 


. With With Hee sagas With With 
With superheater. superheater. superheater. With superheater. piperhesien sunerhantent 
Simple Simple Simple + : 
Compound. expansion. ee Compound. ee Simple expansion: 
3.6 2.62 3.2 2.40 2.18 2.62 
189.3 143.4 162.0 125.0 146.20 152.0 
66.0 49.5 50.0 37.0 44.80 54.0 
13 14 12 13 12 42 
2 outside, : 2 outside. 2 outside. : 2 outside. 
2 inside. oR Raia: 2 inside. 2 outside. 1 inside. 
420 600 500 390 575 470 
660 660 660 600 640 670 
630 585 
660 600 
i Walschaerts Walschaerts . Walschaerts 
Walschaerts. independent. independent. Walschaorts conjegeied: conjugated. 
0.0413 0.0095 0.0118 0 0418 0.040 
0.0443 
0.0226 0.0227 0 0314 0.0284 0.044 


~ 


va 
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Locomotive vé)" 


Czecho-Slovakian State 
Railways. 


SE ae "| 
= = 7 ] F 


GEASS PORKALOGOMOTIVE 29.5 = Fo ei oes 387.0 534.0 A 3/5 | C 5/6 


ADMINISTRATION 


Volume of receiver, in cubic decimetres 


HP. LP. ne 
Volume of cylinder, in cubic decimetres . ... 147.2 190.8 93.63 205.72 1114 


8 2 
Volume of clearance space eget Hogans ue | i 


in cubic decimetres . . Bik ee 11.9 | 12 


-! 


Type of valves (piston or flat) . . . . . . | Piston valves. Piston valves. }Pist. valv.|Pist. valv.|Pist. valv.|Pist.i& 


Diameter of valves, in millimetres. . . . . 250 | 280 250 3820 250 


Maximum valve travel, in millimetres. . . . 185 200 477.4 185.0 165 


Whether inside or outside admission . . . . Inside. Inside. Inside. | Outside. | Inside. | Outie 


Steamilap, in millimetres . . 1.7. © & «4 40 40 38 38 Fr. 39 |Fr. 
B. 36 |/Be 


Exhaust lap, in millimetres. . . . .. . ae it Fr. --6] Fr. and Fr. 6 4/2] Fr. 
B.— 4 |, B.— 3 | B. 3 4/2 | Bae 


Width in millimetres . 42 45 Brea2"| Rr and 40. |80Es 
Admission ports F ee eis | 
Developed length in 565 630 ser AG 


millimetres. 


| Ratio of diameter of valve to diameter of cylinder. 0.47 0.45 0 58 0.50 


| Ratio of section of steam pipe (cm2) to total 0.61 O07 0.54 
heating surface (m2), 


ee ee eee 
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] 
A) 5 ee ? 
lars (continued). Appenpix IIL (continued). 
~ 
; ; Bergslagen ; ; Danish State 
Swedish State Railways. Railway. Norwegian State Railways. Railways. 
F G H3 306 33 a R-II 
346 a a del aa ann ee | 
eee | eee eer ere re ee 
fe AP. LP. Be. 
'D) 96 205 187 129.0 69.68 164.27 166.2 116.0 
49.5 29.8 18.7 A516 eal 20.8 42.4 ibe i 
19.0 29.6 18 7 15.0 41,38 19.4 11.0 ABET 


Died . . . . . a 
‘son valves.|Piston valves.| Piston valves. Piston valves. {Piston valves.|Piston valves.}| Piston valves. 


i] 280 280 220 250 300 300 220 220 
| 
ti 452 152 187 137 429.5 429.5 135 A77 
lifInside. Tnside. Inside. Inside. Inside. Inside. Inside. Inside. 
iP Fr, 35 Fr. 33 45 30 Fr. 30.5 Fr. 24.0 34 38 
BEB. 32.5 B. 33 Boe. 5 B. 26.5 
hiirr, — 3 Bir —4e 5 —3 gy == eke Pre 5.0 15) 2 
iH B. 4 B. =3 B. — 0.5 By 5.0 
50 45 Fr. 26.5 Fr. 26.75 2 x« 30 52 
B. 29.75 B. 25.5 
515 570 780 780 514 466 
Ses awe | eee 4 
0.36 0.50 ONG = 0.54 0.38 0 46 
0.78 0.58 0.89 0.77 0.65 
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Smokeoa, 
—. 


Free area. 
Type With Type . = 
, Grate 
ADMINISTRATION. - “acl 4 area, Evaporative | Superheater Tol 
| engine, superheater. | superheater. ee re R | 
G. 
square metres 
: ‘ 3 Schmidt i 2 
Polish State . Ty. 23 With itieee 4.50 0.317 0.247 0.568 
(2-40.0) flues. 
Czecho-Slovakian State . 386.0 With Schmidt 4.57 0.0681 0.3099 0.35 
(4-6-2) with small 
| with 3 cyl. tubes. 
534.0 With 4 20 0 0548 0.3052 
(2.10.0) 
Swedish State Litt. F. With Schmidt 3.60 0.267 0.194 0.45 
(4-6-2 with large UR Wy 0.48 
with 4 cyl.) flues. 
Litt. G 2.62 0 2412 0.198 
(0.8.0.) 
Norwegian State. 33.a. With Sy soe 2.78 
flues. 
30.b. ” » 2.40 
Danish State. R. II With Schmidt 2.62 0.216 0.229 0.44 
(4-6-0) with large 
with 3 eq. ¢ flues. 
Rumanian State. . . 234 With Schmidt 4.00 0.384 0.221 0.60 
(4-6-2. with large 
with 3 eq. ¢. flues. 


tk 


= 


| blast pipe. 


Blast pipe orifice. 


irtio 
h 
4 , 
\t> Diameter. 
5 
metres 
Ki 
1.98 0.4170 
ian 
08 0.470 
iit 
' 66 0.4180 


UR. 88 0.440 


45 

Rill ; 

1.40 0.186 
0.440 
0.425 

re 

1.90 0.120 

to 

64 0.440 


Area 


sq. metres 


0.0227 


0.0227 


0.0254 


0 0148 


0.0154 


— ee, ee ee ee |e 
| 


36.0 
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AppEnNpbIx IV. 


_—$ fs ——— Ef 


ee OO eee 


Chimney. 
Minimum Total 
a? height 
Minimum cross above 
, minimum 
diameter. a Cross 
section 
F. 

metres sq. metres metres 
0.450 0.1595 0.870 

and 0.500 0.41970 
0.520 O2425 0.550 
0.530 0.2210 1.400 
0.400 0 1260 0.825 
0 420 0.1388 0.850 
0.480 0.4452 0.820 
: about 
0.350 0.0962 0.900 
0.425 0.41420 0.750 
0.420 0.1388 0.800 


Ratio 


BR 


Val 


~<~— metres 


— 
Or 
(os 
oO 


w 
~~ 
oO 


Statistics giving numbers of simple \av 


Ast January 1922. 


Simple engines. Compound engines. 
ADMINISTRATION. Without superheater,| With superbeater. | Without superheater.| With superheater. 
2 4 Z 3 4 2 3 4 2 3 4 


cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. 


Czecho-Slovakian State. . 1 442 | ies ae | 586 | tee ate 13 | 69 | She | 34 
rr SS 
| | 2088 | | 116 | | 
ery wat | | 
Swiss Federal Railways. - 170 | re | call 139 | 2 | { 141 | 147 | in2| 4 | | 454 
= a_i 
| | 312 =| | | 597 | 
Belgian) National Railway| 24501 4, | a | 1560 | 24 155 | 458 | 104 | a | | 34 
Company. 
—— eee eee eee 
| | 3889. | | | 590 | 
Netherlands Railways . . 987 | Sere | ‘on 224 | ae | 123 a | x re igs $5 he 
—— EE << ——__—_—-r——  — 
“22S o. 
ee 2 eee ee ee Ca oie et 
Swedish State... <=. . 190 | = | = | 471 | aa Ey 142 | ” e |: ~ rx uf 
OEE — ee 
ie Eocasa lea Lot 28 le 
Norwegian State. . . .| 37 | be a2 | 139 | 25 cig bee | 33 
TEE a —— SS 
| 203 | | \46% | 
ee ae eee 
Bulgarian State . . . . | 52 = | 1 “ ie x, 132 | - 79 | = | as | 70 | 
rr _—$—$—<$<$ rr 
eee es eel Eeapeece 
Rumanian State... 1 605 | - | - | 992 | ee | 38 807 | | 106 | | | 29 
roe rr at ne 
| 2635 | | | 935 | | 
i ee eee EES 
Polish State. he | ara | ean | Ss | aye ae sists ae | te | as = i 
_ St eee eee F; 
| Lb et a eee 
Danish Stite . . . . 146 | dese | 304 | 5 | “enh Wee | | | | | sat 
— EE _ rr SS 
Meee i 


obaler ees 44570 
(excluding Poland) : 2 738 


,jompound engines (excluding shunting engines). AppENprix V. 


1st January 1928. 


3 = 
| Simple engines. Compound engines. 

7 a 

eae sy me 

) Without superheater. With superheater. Without superheater. With superheater. Sos 

Es = = one 

ne oe 

, 25 

12 3 4 2 3 4 2 3 4 2 3 4 ate 

° 


syl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. cyl. eyl. of 


; 


ad 
I ee tt 25 en ogre 
‘ ‘ 


ns 


+) 
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REPORT No. 2 


(All countries except America, the British Empire, China and Japan) 


ON THE QUESTION OF THE USE IN RAILWAY WORK OF MACHINES FOR 
SIMPLIFYING STATISTICAL AND ACCOUNTANCY WORK (SUBJECT XIV 
FOR DISCUSSION AT THE ELEVENTH SESSION OF THE INTERNATIONAL 
RAILWAY CONGRESS ASSOCIATION) (2), 


By Mr. BRUNEAU, 
ASSISTANT CH EF ENGINEER ATTACHED TO THE OPERATING SUPERINTENDENT 
OF THE FRENCH MIDI RAILWAY COMPANY, 


and 


Mr. BOISTEL 


D'WELLES, 


CHIEF ENGINEFR OF THE OPERATING HEADQUARTERS OF THE PARIS-ORLEANS RAILWAY COMPANY. 


Number of Administrations questioned . 


Number of replies received . 


Number of Administrations using suleniatine amtinee 
Number of Administrations using statistical machines 


DIVISION. OF 


The first part of this report is a general 
review of the principal appliances which 
may be used for carrying out accountancy 
or statistical work by mechanical methods. 
There can of course be no question of en- 
tering into technical explanations and fre- 
quently it has been necessary to assume 
that the reader is acquainted with the 
meaning of the terms or classifications 
employed. At the same time it was 
thought that a useful purpose would be 
served by giving a few details regarding 
the working of some recent appliances, 
particularly statistical machines. 

Chapter II is devoted to a detailed 
account of the most important applica- 


147 
90 
33 
11 


THE REPORT. 


tions of which information has been re- 
ceived. In order to make this account 
instructive, it was thought a good plan 
would be to collate the various solutions 
given to comparable problems, and for 
that purpose to group the organisations 
described in a restricted number of cate- 
gories. 

The scope of this classification would 
have become excessively limited, however, 
if the authors had attempted to tie them- 
selves down to the usual division of the 
principal departments which any Rail- 
way Administration demands. Although 
there are accountancy or statistical pro- 
blems which are special to one particular 


(1) Translated from the French. 


Tt 
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department, there are many others of 
either identical or at least very similar 
nature pertaining to different depart- 
ments. 

In short it appeared that mechanical 
appliances could be usefully employed on 
work that could be grouped conven- 
iently as follows : 

{. Station work. 

2. Traffic accounts and statistics. 

3. Journey statistics. Calculation of 
running department premiums. 

4. Statements regarding location of 
rolling stock. 

5. Accounts of staff or 
penses. 

6. Stock accounts. 

7. Cost accounts. 

8. Various problems affecting general 
accounting work. 

A special paragraph concerning organ- 
isation measures, (concentration, more or 
less, of workshops, offices, etc., etc.), 
completes this chapter IT. 

Finally chapter ILI, the last, presents 
in the form of very general statements 
or recommendations the essential points 
arising out of this report which appeared 
suitable for submission to the approval 
of the Congress. 


labour ex- 


CHAPTER I. 


General information regarding the 
principal appliances used for 
accountancy or statistical purposes. 


SECTION A. 


General. — Miscellaneous appliances. 


Essential classes of appliances. — The 
appliances playing a really important 
essential part in the « mechanization » of 
accountancy belong to the following three 
categories : 

Filing systems, fixed or movable. 


Calculating machines. 
Statistical machines. 


Miscellaneous appliances. — It is true 
that accounting departments make use of 
a number of other machines of secondary 
importance, machines for binding, num- 
bering, recording, etc. These being consi- 
dered as pertaining to rationalization 
pure and simple and not to mechanization 
properly so-called, it is not intended to 
discuss them, and this refers also to 
certain devices fixed to typewriters in 
view of the fact that they can be specially 
adapted to the work under consideration 
(continuous duplication, billing machi- 
nes, enabling accounts and detached 
sheets to be typed simultaneously, etc.) . 
Similarly, appliances used for the me- 
chanical transport of documents will 
merely be mentioned (*). 

The address printing or listing ma- 
chine is, among the appliances of secon- 
dary importance currently used, the only 
one about which we deem it necessary to 
enter into some details (even before 
referring to the calculating machine and 
the statistical machine — the three 
appliances are often used in combina- 
tion). 

Finally the ticket printing machine, the 
use of which is limited to station work, 
should be mentioned. We thought it pre- 
ferable, however, to include details 
about this appliance in the part of 
chapter II relating to station work. 


Addressing or listing machines. —. In 
making certain periodical entries, each 
entry has to be accompanied by the same 


(1) We have received information of only 
one installation of this nature, by pneumatic 
tubes, erected in the Paris-Ivry station (Paris- 
Orleans Railway Company) and used for the 
transport of the consignment notes from the 
platforms to the accounting office, 


* 
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written information, for instance, the 
entries of the payments to employees give 
each month the surname, christian 
name, number, and rank of each person. 
By using listing machines the necessity 
of repeating this each time on the type- 
writer is avoided. Listing machines print 
with metal plates on which the necessary 
matter has been embossed by means of 
a stamping machine. These embossed 
plates are placed in the desired order in 
a magazine on the listing machine itself. 
On depressing the printing pad the prece- 
ding plate is ejected automatically, the 


_ paper is moved up, and a fresh plate from 


the magazine is brought into the desired 
position. These machines may be worked 
either by hand or electricity. The hand- 
operated machines can print 1 000 entries 
per hour, and the electrically-operated 
machines up to 2500. The matter em- 
bossed on the metal plates may be re- 
moved, and the plates used five or six 
times. 


SECTION B. 


Filing systems, fixed or movable. 


Notwithstanding the importance of 
these devices for mechanical methods of 
book-keeping, only a very brief reference 
will be made to them since they are al- 
ready well known. 

When the sheets or cards are not very 
numerous the flat-filing cabinets en- 
abling the sheets or cards to be arranged 
horizontally and the necessary informa- 
tion to be written on them without their 
removal are of considerable utility 
(Burmo, Memos, and other systems). If, 
however, the cards are very numerous, or 
if the entries to be made on them are 
very complicated, vertical filing systems 
must be employed, and it may be very 
profitable to make use of movable card 


indexes of the « Roule-Class » type. These 
devices are simply sets of card indexes 
supported on a platform driven by a 
motor along steel tube runners, so that 
any card whatever can be brought ‘within 
reach of the operator, who remains 
seated. A separate table fixed at one side 
of the « Roule-Class » and a swivel chair 
with a flexible back complete this instal- 
lation. 


SECTION €. 
Calculating machines. 


General. — Under this heading are 
included all machines carrying out 
simple arithmetical operations, whether 
provided with listing devices or other- 
wise. 

The listing of the items of a calcu- 
lation, at the time it is carried out, alone 
enables one to verify afterwards, by 
checking against the original documents, 
whether the necessary figures have been, 
reported exactly. This possibility is of 
considerable importance. 

It has not been a difficult matter to 
provide adding or subtracting machines 
with listing devices, and it may be said 
that the adding-listing machine particu- 
lary deserves attention for the type of 
work we are considering. Subsequently 
the advantage ‘was recognized of being 
able at one operation to post all the 
entries, whether written or in figures, 
of accounting documents, hence the 
adding machines listing both letters and 
figures. 

It is a much more complicated problem 
to design a machine which will perform 
multiplication and at the same time list 
the factors. 

Finally, the problem of listing-division 
has not been solved... | : 

The . following - classification. results 
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from these preliminary explanatory re- 
marks : 

1. Non-listing calculating machines. 

2. Adding listing figures 
only. 


machines 
3. Adding machines listing letters and 
figures. 

4, Listing, 
machines. 


adding and multiplying 


1. Non-listing calculating machines. — 
Non-listing calculating machines may be 
subdivided into : 


a) Key-driven machines (Burroughs 
calculator, Comptometer), very rapid but 
multiplying numbers of 5 or 6 figures 
only. 


b) Crank-operated machines : 
are further subdivised into « machines 
for multiplication by repeated additions » 
(in which, by setting the travelling car- 
riage in motion, the multiplicand is 
transferred once to the totaliser), and 
« direct multiplication machines (+), in 
which a single movement of the carriage 
for each digit of the multiplier transfers 
the multiplicand to the totaliser a number 
of times equal to the particular digit of 
the multiplier. The machines most fre- 
quently used in organisations of any 
importance belong to the category of 


those which multiply by repeated addi-. 


tions (Mercédés, Madas, Monroe, Mar- 
chant, Archimede, Brunsviga, Sanders, 
etc., etc.). 

All the important makes include hand- 
operated models and models driven by 
. electricity, the latter being used in in- 
creasing numbers since they speed up the 
output by 30 to 40 %. 


(1) It may be pointed out that the travelling 
carriage of direct multiplication machines in 
a way roughly represents the various numbers 
of the Pythagoras table. 


These. 


Electricity has also enabled automatic 
devices which were in vogue before its 
use to be improved and-extended. Several 
makers of calculating machines (Madas, 
Marchant, Mercédés) comprise automatic 
types. They are usually entirely automatic 
as regards division. Multiplication either 
consists of as many successive automatic 
operations as there are figures in the 
multiplier (Marchant and Madas ma- 
chines) or is effected in a_ continuous 
manner once the machine has been set 
for the multiplicand and multiplier (Mer- 
cédés machine and the new Madas mo- 
del) .. These last mentioned machines alone 
may be characterised as being entirely 
automatic, enabling other work to be car- 
ried on while the machine is operating. 
Apart from being absolutely automatic 
the Mercédés machine offers the advan- 
tage of possessing two totalisers, one 
accomodating the partial products, and 
the other accomodating the multipliers 
successively applied to the same multi- 
plicand (a very useful method of check- 
ing when, for instance, these multipliers 
are the percentages of a total equal 
to 100). 

The advantage accruing from the use 
of automatic machines depends mainly 
upon the nature of the work to be done. 
The advantage would be almost nil, for 
instance, for calculations for verifying 
charges (successive multiplication of a 
tonnage by a price and by an increase 
factor), the operator being unable to car- 
ry on any work before knowing the final 
results. On the other hand, the automa- 
tic machine is advantageous when it is a 
question of obtaining separate products 
of the same multiplicand by several mul- 
tipliers (apportionments), the operator 
being able to write down the successive 
results while the machine is working. 


It is outside the question to indicate — 
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here the details of design or construction 
differentiating the many types of ma- 
chines in use for multiplying by repeated 
addition. The differences eventually make 
themselves felt in fairly wide variations 
in prices and speeds; the differences in 
speed themselves vary oftener than not 
according to the type of work to be done, 
so that the judicious choice of a machine 
implies a very close examination of the 
extent to which each of the various 
elementary operations enters into the use 
of the appliance. 


There remains to be mentioned the 
only direct multiplication non-listing ma- 
chine, namely, the Millionaire ma- 
chine (+). This machine, which is abso- 
lutely reliable in operation, has a greater 
speed than non-automatic machines mul!- 
tiplying by repeated addition. It possesses 
a totaliser for grand totals but although 
it costs very much more than the Mercé- 
dés, it does not, as a rule, enable such a 
great speed to be attained as does the last- 
named machine. 


2. Adding machines listing figures 
only. — These machines belong to the 
category of crank-operated machines and 
the same turn of the crank or in the case 
of the electrically-operated machines, the 
depression of the same key, causes the 
number to be transferred to the totaliser 
and listed. The sum accumulating in the 
totaliser is listed in turn by depressing a 
« Total » key (and in this case the to- 
taliser is cleared) or « Sub-Total » (and 
in this case the total remains registered 
in the totaliser to be added to the suc- 
ceeding totals). 


The registering device may consist 


(1) Further on, reference will be made to a 
direct multiplication listing machine, the Bur- 
roughs-Moon. 


either of a full keyboard, that is to say, 
one having a key for each digit (Bur- 
roughs and Barrett machines) or of a 
small keyboard (Astra, Dalton, Sund- 
strand, etc.), in which case the number 
is registered in the form of projecting 
stops on a kind of interior carriage 
called « intermediate keyboard ». Each 
time a key is depressed this carriage is 
moved along so that, after registering, 
each projecting stop is brought opposite 
the desired figure type. It is evident that 
this correspondence can only be attained 
by striking all the figures. There is no 
need, on the other hand, to strike the zeros 
in machines having a full keyboard. For 
this reason, and also because with them 
it is possible to depress several keys at 
the same time, these machines enable 
trained operators to attain a greater 
speed, other things being equal, than do 
machines having small keyboards. The 
last-mentioned, however, do not lose 
mueb in popularity on that account for 
they can be operated by practically un- 
trained persons. 

The keyboards of some makes of ma- 
chine are fitted with abbreviation keys, 
thus to some extent making up for the 
absence of a letter keyboard. 

In general the adding machines which 
only print figures differ from those 
which print letters not only by. the 
absence of a letter keyboard, but also by 
the small number of their counters [two 
splittable (1) counters] and the impos- 
sibility of totalling the same number at 
the same time in two totalisers working 
in different directions (one vertical and 
the other across). Every machine can, 
however, totalize successively either hori- 
zontally or across, the carriages attain- 


(1) Splitting consists in dividing up a coun- 
ter into a certain number of others, the total 
number of figures remaining the same. 
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ing 75 em. (29 1/2 inches) in length for 
the purpose of cross adding. 

The two counters may be utilised either 
to register series of different numbers or 
to register the same numbers, one of 
them providing the sub-totals and the 
other the grand totals. 

Some machines (ordinary Burroughs) 
cannot subtract except by the method of 
complementary numbers, while others 
(Sundstrand, Burroughs-Multiplex) car- 
ry out subtraction direct. 

Some machines may be occasionally 


used as non-listing multiplying ma- 
chines, being provided wiih repeating 


keys and devices enabling the decimal 
order of the multiplicand to be changed. 
This change is effected either by auto- 
matically clearing the totals (machines 
having full keyboard), or by clearing the 
intermediate keyboards (machines having 
reduced keyboard). 

Adding machines with two counters 
are noteworthy for their great speed of 
operation due to the fact that they can 
be made absolutely automatic. Once the 
work has been planned, the automatic 
nature of the operation does away with 
any necessity to depress the various 
« total, sub-total, no addition, subtrac- 
tion, report », keys, which are employed 
in working a non-automatie machine. 

Machines which cross-add are specially 
suitable for keeping accounts which 
contain entries involving both addition 
and subtraction (pay sheets, accounts, 
stock sheets, etc.). Owing to their being 
completely automatic they may even, for 
certain summarizing work, surpass in 
speed the accounting machines to be dis- 
cussed later, in spite of the advantage 
possessed by these last-mentioned machi- 
nes of being able to add in both direc- 
tions at once. 


The results of calculations by adding 


machines cannot be considered certain 
unless it has been possible to check both 
the readings and the satisfactory working 
of the counters. It is very important that 
the system of using these machines 
should, in itself, include special checks, 
ensuring facilitating this verification. 
If, for instance, the same basic documents 
successively arranged in different orders 
are to be the object of two series of partial 
additions, the agreement of the grand 
totals registered in the second counter 
will provide the double check referred to 
above. If the system of work involves a 
double addition in the two directions 
(across and vertical) the agreement of 
the total results will again ensure that 
the counters are ‘working correctly, but it 
will still be necessary to guard against 
errors in reading by checking the tables 
set up by the machine against the basic 
documents, unless it is possible to carry 
out the second addition on inspecting the 
basic documents themselves. 

The supplementary totals or various 
checks which have to be made in the 
absence of special checks in the pro- 
gramme of work may result in limiting 
considerably the use of these machines. 

When, as frequently happens, adding 
machines are used for making entries on 
loose leaves or cards, it is necessary, in 
order to be able to check the operations, 


‘that some entries should be made and 


totalised at the same time on a continuous 
sheet. For this purpose the carriages 
should be provided with special devices 
so that the continuous list and the loose 
card may be printed either simulta- 
neously (when the additions on the card 
are vertical), or the carriage may be split, 
only a portion of it being used to print 
the list (when cross-additions are made 
on the cards. 


There are two types of adding machines 
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which do not answer to the general des- 
criptions that have just been given. 

In the first place, these are machines 
of the Burroughs-Mutliplex type, posses- 
sing a cross-splittable totaliser in which 
any number may be registered (either in 
addition or in subtraction), at the same 
time as in any one of the vertical totali- 
sers. The number of vertical totalisers 
may attain 6, and by splitting them 
12 counters can be used readily. The 
keyboard is equipped with a number of 
abbreviation keys. Taken all in all, and 
disregarding the writing keyboard, the 
possibilities offered by the Burroughs- 
Multiplex are very similar to the account- 
ing machines discussed further on in the 
report. Being stronger, and certainly 
more durable, and having a less delicate 
mechanism than accounting machines 
having movable counters, this machine in 
addition enables a greater speed to be 
attained in some classes of work. It is the 
standard machine for making out in- 
voices, for keeping accounts or cost sheets 
up-to-date, ete. Accounting machines 
recover their lead when a large number 
of entries have to be dealt with. Finally, 
and this refers especially to railway 
administration, the Burroughs-Multiplex 
machine frequently possesses the disad- 
vantage of being too restricted in capa- 
city. 

The well-known types of « cash-re- 
gisters » should be included in the second 
rank of the general category of adding- 
listing machines. As is well known these 
appliances may be provided with twenty 
or more counters but except for station 
work, with regard to which something 
will be said later, they are scarcely ever 
used in accountancy work, the totals 
registered in the various counters being 
printed on one continuous roll of pa- 
per. 


3. Adding machines listing letters and 
figures. — These machines are often 
called « accounting machines », it being 
understood that they are capable of post- 
ing all the items of an account. Although 
this name is open to criticism (simple 
adding machine being also largely used 
for accounting work), it will be used for 
the sake of brevity. 

Accounting machines are divided into 
machines with fixed counters (Under- 
wood, Ellis) and machines with movable 
counters. 

Machines with fixed counters have only 
5 or 6 counters. The remarks made pre- 
viously in connexion with the Burroughs- 
Multiplex machine are applicable to these 
machines also. 

Machines with movable counters (Re- 
mington, Mercédés, Smith Premier, El- 
liott-Fisher, etc.), enable one to place on 
the carriage up to 20 or 21 vertical tota- 
lisers, the width and spacing of which 
may be varied as desired. 

These machines are always provided 
with at least one special totaliser, and 
more frequently with two special total- 
isers on slides, called «cross adders » 
placed on one side of the frame, under 
the carriage, and intended for cross 
adding. By means of a suitable arran- 
gement any number registered in a car- 
riage totaliser may he simultaneously 
added or subtracted in one of the cross 
adders. 

The machines under consideration are 
almost all small keyboard machines. 
Their method of working, as described 
above, offers certain differences, which 
would appear useful to note because they 
explain why one or other class of ma- 
chine is to be preferred according to the 
nature of the work. In accounting ma- 
chines the numbers are printed and trans- 
ferred to the totaliser automatically by 


>) 
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depressing the keys, without having to 
operate any special keys. On the other 
hand (and this constitutes the counter- 
part of the special feature just men- 
tioned), it is necessary before registering 
a number to bring the carriage in front 
of the necessary digit of the totaliser by 
depressing the tabulating keys. The 
totals registered in the totalisers are not 
printed directly (as is done in adding 
machines by depressing a total or sub-total 
key). In order to print vertical or cross- 
totals it is necessary to depress the keys 
corresponding to the number read on the 
totalisers. If desired, the totaliser may 
be cleared by this operation (in which 
case a checking device locks the machine 
if, by an error in reading, this result is 
not produced). Lastly, a cross-adder 
cannot be cleared unless the sum is trans- 
ferred to one of the vertical totalisers 
specially reserved for this purpose. 


To sum up, the provision of movable 


counters is not without its effect in intro-— 


ducing some complications in the work- 
ing of the machine, and in restricting the 
possibility of making the operations auto- 
matic. Further, machines with movable 
counters require more attention and their 
mechanism is more delicate (great care 
should he taken, especially in moving the 
counters, and in this lies the advantage 
of keeping the work done by the machines 
as constant as possible). 


In all these machines the progressive 
displacement of the carriage is done by 
- electricity In some makes the carriage is 
also brought back to its starting position 
by eleciricity (an arrangement which is 
chiefly of interest in considering female 
operators, and which moreover, in certain 
cases, may have the disadvantage of re- 
ducing the speed). Finally the depres- 
sion of the keys may be done by electricity 
(Mercédés machines). 


The price of a machine with movable 
counters and 20 totalisers is round about 
60 000 francs. 


4, Adding and multiplying listing ma- 
chines. — The printing of the multi- 
plicand at the moment this number is 
registered on the keyboard of a multiply- 
ing machine, or the printing of the pro- 
duct by the depression of a special key, 
once this product has been registered in 
the totaliser, do not offer any problems 
other than those which have been solved 
in ordinary adding machines. The same 
does not apply to the multiplier which is 
registered by runners or on a special key- 
board. 

In fact the Burroughs-Moon, the only 
listing multiplying machine which existed 
up to quite recently, requires two distinct 
operations of the keys for the multiplier, 
one for the calculation and the other for 
printing, there being no connexion 
between these two operations to guarantee 
that identical numbers are struck each 
time. It may be said, therefore, that the 
Burroughs-Moon machine in itself, de- 
spite its very improved character, does 
not entirely solve the problem of printing 
as far as multiplication is concerned. 

This machine, which lists letters and 
figures, is at one and the same time a 
calculating machine (by direct multipli- 
cation) and and accounting machine (it is 
provided for this purpose with 5 to 6 
adding-counters, one of which may be 
used for cross-adding). In addition to 
a typewriter keyboard, it is provided with 
two calculating keyboards. On the first 
are registered the sum to be added or the 
multiplicand (the multiplicand may also 
be transferred directly from one of the 
adding-totalisers to the multiplier). On 
the second key-board is struck the multi- 
plying factor, and this operation is suf- 
ficient to carry out the multiplication. 
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The fact that the calculation and the 
printing of the multiplicand and product 
are made simultaneous enables an in- 
crease in speed, estimated by some admi- 
nistrations at 50 %, to be obtained, as 
compared with the use of a multiplying 
machine followed by an adding-listing 
machine, or of an accounting machine. 
This machine costs about 50000 fr. 
and despite the fact that, owing to its very 
principle, it is delicate in operation, it 
is an extremely valuable appliance, 
although it is often unfortunately some- 
what restricted in use owing to the small 
number of adding-counters. The Madas 
firm has just effected the electrical com- 
bination of their fully automatic multi- 
plying machine, referred to earlier, with 
an accounting machine, a combination 
which solves the problem of the adding 
and multiplying listing machine. As in 
the Burroughs-Moon machine, the multi- 
plicand and the product are printed di- 
rectly while the multiplier has to be 
struck twice; once for the calculation and 
once for printing. Interlocking would en- 
sure the identity of the numbers struck 
by these two operations. This combined 
machine having only just been put on the 
market, it is not possible to give a definite 
opinion concerning it, particularly as 
regards the efficacy of the device for 
checking the registration of the multi- 
plier (the Burroughs-Moon machine was 
originally fitted with a device of this 
nature, which had to be discarded later). 


SECTION D. 
Statistical machines. 


Under this heading is included the 
whole of the equipment enabling : 

1. Certain entries on the basic docu- 
ments to be reproduced by perforations 
on cards; 


[#* 


2. Cards to be sorted into the order 
required for additions or for printing 
direct according to desire; 

3. Certain entries on each group or 
sub-group of cards arranged in this way 
to be totalized or sometimes merely 
printed. 

We are acquainted with only three 
makes of statistical machines, the Holle- 
rith, Powers, and Samas machines, com- 
bining in a single unit the three machines 
by which the above operations are carried 
out. The two last-mentioned machines 
are very similar to one another and will 
be treated together in the descriptions 
given below. 


1. Punching machines. 


The punching machines of the various 
makes all have 12 perforating keys, ten 
of which are numbered 0 to 9, and two 
enabling perforations to be made outside 
the columns. Two other keys are used 
for regulating the movements of the 
cards. . 

In addition to this the different makes 
of punching machines differ in the fol- 
lowing points : 


Powers punching machines. — These 
machines are driven electrically. De- 
pressing the keys merely places and locks 
the punches in the desired positions. By 
the action of a tabulator the card is 
passed from a magazine to the punching 
device, where it is punched at a single 
stroke and ejected automatically. 

Any punch may be locked permanently, 
thus avoiding the necessity of re-perfo- 
rating common entries. 


Hollerith punching machines. — Four 
types of punching machines are made : 

a) Hand-operated punching machines. 
Punching is direct, the card being moved 
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forward by one column for each perfo- 
ration; 

b) Electrical punching machines. The 
principle remains the same, but the 
punches are actuated electrically, the 
effect of depressing the keys being merely 
to close the circuits; 

c) and d) Electrical multi-punching 
machine and series punching machine. 

These two appliances are used to repro- 
duce on a card automatically, and at a 
single operation, information previously 
punched on a master card. 

The series punching machine does not 
differ from the multi-punching machine 
except that instead of having to place the 
cards in position one by one by hand, the 
cards which are to receive successively 
these perforations are previously intro- 
duced into a magazine from which they 
are taken automatically and continuously 
to the punching plate. The series punch- 
ing machine can perforate 7 000 cards per 
hour. 

The Hollerith hand-operated punching 
machine and even the electrically-ope- 
rated punching machine of the same 
mark are much slower than the Powers 
punching machine when (and this oecurs 
most frequently) a certain number of 
punching machines can be set for fixed 
work. By the combined use of hand-ope- 
rated Hollerith punching machines and 
multi-punching machines this difference 


in speed per unit can be reduced to a’ 


fairly low figure and the over-all punch- 
ing costs may even be equalized, the price 
of the Hollerith appliances being consi- 
derably lower than the others. 
Electrically-operated Hollerith punch- 
ing machines, combined with multi- 
punching machines or series punching 
machines, enable the same output to be 
attained per unit as the Powers machines, 
the costs remaining practically the same 


no longer made. 


(the Hollerith electrical punching ma- 
chines offer particular interest when it is 
a question of punching two identical 
cards for each basic document). 


2. Sorting machines. 


The Powers and Hollerith sorting ma- 
chines are horizontal (1). The cards are 
placed in a magazine from which they 
pass automatically into the sorting me- 
chanism. This mechanism causes them 
to fall into one of the thirteen receptacles 
of the machine; twelve receptacles corres- 
pond to the twelve possible perforations 
of the card, and the thirteenth receives 
the rejected cards bearing no perforation 
in the selected column. 

In the Powers sorting machine, the 
selecting device is purely mechanical and 
consists of twelve pins (the pin coming 
opposite a perforation goes through it 
and causes the corresponding receptacle 
to open. Any number of selector pins 
may be put out of action, by which it is 
possible to select only those cards cor- 
responding to certain positions, without 
disarranging the original order of the 
remainder. 

In the Hollerith sorting machine, the 
selection is carried out electrically by 
means of a revolving cylindrical distri- 
butor, bearing on its periphery twelve 
brushes which make the desired electrical 
‘contacts. Any number of brushes may 
also be put out of action. 

The two makes of sorting machines, 
Powers and Hollerith are quite similar 
as regards quality and speed (400 cards 
per minute). 


3. Tabulating machines. 


Tabulating machines are adding ma- 
chines in which the figures are transfer- 


(1) The Hollerith vertical sorting machine is 
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red to the counters by the passage of 
perforated cards. 


Originally special cards called space 
cards, inserted wherever desired either 
caused the machine to stop (in the case 
of non-listing tabulating machine) so as 
to enable the ‘counter to be read, or (in 
the case of listing tabulating machines) 
caused the total to be printed and the 
counters to be cleared. 

Recent models with automatic control 
are being used more and more. In these 
machines a change in perforation in any 
one of the indicating columns causes the 
counters to be released (the machine stops 
after the last card in each group has 
passed through, prints the total for this 
group, and starts again). There are 
models which print as desired; either just 
the totals registered in the ‘counters, or 
all the numbers totalized and_ their 
totals. Finally a certain number of 
simple counters are provided in addition 
together with a grand totaliser registering 
the same numbers and accumulating the 
sub-totals. In this way it is possible to 
obtain the totals of each group of cards 
and the grand total of the whole distinct 
batch which has been passed through the 
machine. 


Profiting by these remarks, which may 
be considered as applying to both Holle- 
rith and Powers machines, the following 
are some of the essential points in which 
the two makes differ : 


1. The Powers tabulating machine is 
equipped with 7 counters of 10 figures, 
all of which may function alike either 
as simple indicators or totalisers properly 
so-called. The machine is equipped in 
addition with 3 or 4 grand totalisers, to 
the use of which reference has already 
-been made. 


The Hollerith tabulating machine pos- 


sesses 0 counters of 9 figures, which may 
function alike either as simple indicators, 
or as totalisers properly so-called, and 
2 sections of 40 figures, which act solely 
as indicators. Grand totals, when re- 
quired are obtained by means of one or 
more of the 5 totalisers. 

2. The Powers automatic control can 
affect any one of the ‘columns and all 
positions outside the columns. 

The Hollerith automatic control can 
only affect 10 columns, and has no effect 
on positions outside the columns. 

In brief, it is not to be contested that 
the Powers machine affords possibilities 
of tabulating on a much wider scale than 
the Hollerith machine. 

3.. In the Hollerith tabulating machine 
this lesser capacity for totalizing is 'com- 
pensated for by its extreme flexibility in 
operation, due to the fact that the total- 
isers are actuated by means of electrical 
connexions, which can be altered with 
the greatest ease, while the connexions in 
the Powers machine consist of rigid 
needles assembled in a box, each definite 
piece of work requiring the use of a 
special box of needles at a rather high 
price. 

4. The speeds attainable by the Holle- 
rith and Powers machine working as full 
printing or « listing » machines are quite 
comparable : about 70 or 65 cards per 
minute, counting a total for every 3 cards. 
As non-printing or « tabulating » ma- 
chines, the speed of the Powers machine 
remains the same, whereas that of the 
Hollerith machine is raised to 150 cards 
per minute. 

5. The Hollerith tabulating machine 
can be fitted with a special type of auto- 
matic control called-« major and minor » 
enabling two grouped counters (sub-total 
and grand-total) to be actuated by differ- 
ent «indicating » columns. For instance 
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it is possible in this way to obtain in one 
counter the tonnage transported of a 
certain class of goods, and in a second 
counter the tonnage of all the goods per- 
taining to a more general group of 
charges (a result which in the absence 
of major and minor control could not be 
obtained except by separating, before 
tabulating, the cards relating to each of 
these general groups). 


4, General considerations. 
Verification. 


The preceding remarks only deal with 
arrangements usually existing in statis- 
tical machines, but the manufacturers of 
these machines rival one another in 
seeking to effect improvements in detail 
capable of expediting the work. A few 
instances may be quoted. Frequently the 
number of columns on a card is insuf- 
ficient for perforating all the useful data. 
When some of the data to be totalized 
are mutually exclusive, it is possible to 
allot to them the same group of columns, 
the instance where the perforation refers 
to one of the data in question being dis- 
tinguished by a special perforation out- 
side the columns. In tabulating, the data 
in question, although appearing in the 
same columns, are transferred by means 
of a special connexion to two separate 
counters. This device can be fitted to 
both the Powers machine and the Hol- 
lerith machine. 

The Netherlands Railways mention an 
arrangement of the Powers sorting ma- 
chines designed to remove to the « re- 
ject » receptacle all cards not accom- 
panied by a second card bearing certain 
perforations which are identical with 
those of the first. 

The Hollerith and Powers electric drive 
punching machines may be connected to 
the keys of a calculating machine or an 


adding-listing machine, a combination 
which may enable the time required to 
punch the cards to be saved, or which 
may procure some garantee of the accur- 
acy (') with which the punching is per- 
formed. 

A small proportion of errors in punch- 
ing appears to be in fact unavoidable, 
even on the part of trained operators, 
and the use of these statistical machines 
should always be organised in such a 
way as to enable these errors to be dis- 
covered. 

The most favourable case is that where 
the programme of work provides a 
special checks which does away with all 
other verification. j 

More generally it will be necessary to 
have recourse to direct methods of check- 
ing. Often the results are verified ap- 
proximately, at sight, based on certain 
special checks which should exist be- 
tween the indications on the cards. One 
of the first methods of completely verify- 
ing the cards was to put them threugh a 
verifier, a machine similar to the punch, 
the action of which is merely to leave an 
impression at the points of the card 
which have not been perforated as they 
should have been. 

This procedure is tedious (for the 
speed of the verifier is hardly more than 
twice that of the punching machine), and 


. generally it can only be used as a trial. 


A procedure which is more frequently 
employed consists in tabulating, before 
any sorting operation, certain data on the 
cards and comparing the totals so ob- 
tained with the results of a direct addi- 
tion made on an adding machine from 
the basic documents. 


(1) When a multiplying machine is associat- 
ed in this way with a punching machine the 
accuracy can only be guaranteed as regards 
the multiplicand and multiplier, but not as 
regards the product. 
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It may be assumed that the verification 
of the cards forms an important cost 
item which it is essential should not be 
neglected in examining a programme of 
work. 

It is also expedient to take into consi- 
deration the errors which may be ascribed 
to the machines themselves (sorters and 
tabulators). In this respect the essential 
point is to see that the firm supplying the 
machines attends very carefully to their 
upkeep. If this is done the errors of 
operation become very rare incidents. 

The attention of the operating staff 
should also be kept on the alert, and by 
passing checked cards from time to time 
through the machine it will be possible 
to discover readily any systematic dis- 
orders. It is true that there still remains 
the possibility of exceptional and tem- 
porary failures in the working either of 
the connexions or of the counters. The- 
oretically, in the absence of any special 
intrinsic check in the programme of 
work (such checks retain all their im- 
portance when using statistical ma- 
chines) it would be necessary, in order to 
protect oneself against such failures, to 
tabulate twice in succession by modifving 
the allotment of the counters. Such a 
method of checking is, however, much 
too tedious, and could not be considered 
except on very rare occasions. 


Prices. — The preceding remarks are 
sufficient to enable one to foresee the 
advantage which may be obtained from 
statistical machines, except when there 
is need to provide oneself with every 
necessary guarantee of the absolute ac- 
curacy of the results. It should not be 
forgotten, however, that any organisation 
- of this nature involves fairly considerable 
expenses both as regards the cost of cards 


and the hire of the machines (*) (price 
of cards, 33 fr. per 1000). Monthly hire 
of a sorting machine 1 200 fr., and of a 
Hollerith 5-counter tabulating machine 
fitted with all the latest improvements, 
6 to 7 000 fr. 

Taking these figures into consideration 
and working on a basis of 200 hours’ 
work per month, the cost’per hour per 
sorting machine and per tabulating ma- 
chine, including the wages of the oper- 
ators, would be, respectively, of the order 
OrAosireand,dielr. iA)n 

These remarks are sufficient to show 
that the use of statistical machines can 
only be profitable if the programme of 
work satisfies certain conditions. It is 
evident a priori that this advantage 
mainly depends upon the number of times 
each card is passed through the sorting 
and the tabulating machine, the number 
of data simultaneously totalized at each 
tabulation, as well as the average number 
of figures in each of the data to be total- 
ized. There is, however, another factor 
which affects, in a marked degree, the 
respective advantages of employing statis- 
tical machines and ordinary methods. 
This is the average number of separate 
items forming each total, or more gener- 
ally, the number of separate batches 


(1) As regards sorting and tabulating ma- 
chines, the Hollerith Company only allow their 
machines to be hired out to users. The Powers 
Company, on the other hand, both sell and 
let out on hire. Hiring is the more adyan- 
tageous method for railway systems, because, 
even when the machines are bought, it is still 
necessary to call in the aid of the supplying 
firm for the upkeep of the machines. 

(2) When an office is equipped with several 
tabulating machines it is usually possible and 
profitable to have two machines operated by 
one employee, the very small loss in speed 
resulting therefrom being far from affecting 
the saving due to reduction in staff. In this 
case the cost per hour per tabulating machine 
is reduced to 33 fr. 
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which, in the absence of a machine, 
would have to be arranged by hand and 
then totalized. If, in fact, one may 
roughly compare, as operating principles, 
handsorting with the sorting machine, 
and considering the duration of either to 
be proportional to the product N ~ p of 
the number of separate documents by the 
number of passages of each document, 
the separation and the arrangement of 
documents into batches by hand form a 
considerable additional piece of work 
when each batch only contains a small 
number of separate documents. This 
multiplicity of batches may become so 
great as to necessitate copying the docu- 
ments on registers or sheets. The ad- 
vantage of statistical machines depends 
in a great measure upon this factor. 


It must not be thought possible to 
interpret, by a general expression of the 
various data which have just been enu- 
merated, the balance comparing the use 
of statistical machines with ordinary 
methods (handsorting and adding ma- 
chines). It appears however, that some 
interest attaches to a closer examination 
of the various items of this balance in an 
attempt to form some very rough and 
approximate idea of their respective or- 
ders of magnitude. 

For the purpose of fixing our ideas, let 
us consider a card which is to receive 
thirty perforations; the cost of the per- 
forated card will be about 0.08 or 0.09 fr., 
as follows : 


Cost of card . 0.038 fr. 
Punching. «teats sigectgr G.AOOE rs 
(speed of 180 cards 
per hour). 
Upkeep and depreciation of 
punching machine. . 0.002 tr. 
0.085 fr. 


Taking the hourly wage of a hand- 
sorter to be practically equal to half the 
cost per hour of the sorting machine, say 
7.50 fr., and the speed of sorting to be 50 
manipulations per minute by hand and 
350 per minute by the machine, the 
saving effected per passage and per card 
would work ont to 


gd tae) 15 irs 


50 «x 60 350 < 60 


or practically 0.002 fr., a very low figure 
compared with the cost of punching the 
cards (1). 

For 10 passages only 0.02 fr. would 
be recoverd on the 0.085 fr. expended on 
punching. 


The portion of the work of statistical 
machines which is really remunerative is 
the work of tabulating. 


An hour’s operation of the Hollerith 
machine totalizing, and « tabulating » n 
data of an average of 5 figures each at 
the speed of 110 cards (*?) per minute, 
practically saves the work of 8 n hours 
with adding machines (*). A simple 
calculation similar to that given above, 
shows that the saving on each separate 
document and on each tabulation would 
be about 


0.040 fr. n — 0.005 fr. 


If the number of totalized daia is 3, it 
will be seen that each tabulation would 
save practically 0.025 fr.; four tabula- 


(1) This rough ealeulation does not take 
into consideration those cases where the exces- 
sive multiplicity of the batches of documents 
gives rise, in hand-sorting, to the complications 
referred to above, 

(2) This speed assumes an average of 10 
entries for each total. 

(3) Assumed speed of an adding machine : 
110 = 13 numbers per minute. — - 

8 
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tions would therefore more than cover the 
expense of punching the card. 

A similar calculation enables one in a 
rough manner to appreciate the use which 
is sometimes made of statistical machines 
to replace entirely the calculating machine 
and the adding machine. When it is 
necessary to multiply together a series of 
numbers and factors, and only the total 
of these partial products is required, a 
card can be punched at each operation 
with the factor and the multiplicand, and 
these cards can then be sorted and tabu- 
lated according to each column of factors. 

If, in order to take a concrete example, 
the factors have three figures at the most, 
thirty multiplications and as many addi- 
tions will be sufficient to give the re- 
quired total. This method, which is 
seldom profitable when the factors affect 
only one series of numbers, may on the 
contrary become so if the same factors 
each affect several multiplicands which 
can be carried on one and the same card. 

Let us assume again that the factors 
are three-figure factors and that there are 
n series of multiplicands, such that by 
means of the Mercédés automatic calcu- 
lating machine the operations can be 
carried out at the rate of 330 per hour. 
If the use of the Mercédés machine costs 
41 fr. per hour, each operation costs 
practically 0.035 fr., to which figure 
should be added the cost of totalizing the 
partial products, say about 0.04. fr. 
making a total of 0.045 fr. per partial 
product. 

The use of statistical machines would 
involve approximately the following ex- 
pense, per partial product : 


Punching : = 
Sorting : es us 


a , ; Sets 7» 0 012 fr. 
Tabulating : — _x 130x<60 ° ue 
and the total would be 0.10 fr. 


n 


‘It will be seen that the use of statistical 
machines is not profitable unless n > 3 

(It should be repeated that only a very 
roughly approximate value should be 
placed on these figures, which are in- 
tended merely to indicate the orders of 
magnitude. ) 

Apart from the general conditions 
arising out of the considerations given 
above, it is further necessary, if the use 
of statistical machines is to be profitable 
from a pecuniary standpoint, that the 
work to be done should be fairly large 
unless the execution of the work can be 
alloted to another organisation as a sup- 
plementary piece of work. 

On the other hand, it will be seen that 
the use of statistical machines may be 
justified, apart from any question of 
economy, in making statistics on various 
investigations which could not be done 
otherwise. 

Finally, the rapidity of operation of 
sorting and tabulating machines may also 
justify the use of these machines for work 
which has to be done on very short notice. 


CHAPTER II. 
Chief applications. 


Preliminary remarks. 

In the following account an endeavour 
has been made to give, according to the 
information provided by the administra- 
tions, the main objet of each of the orga- 
nisations described. In those cases, by 
far the most general, in which the mecha- 
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nization satisfies some economical object, 
the administrations have more often than 
not restricted themselves to giving the 
saving in the number of employees, 
without stating precisely the magnitude 
of the cost of procuring the appliances to 
be placed on the debit side. 

Since after all it is a question of a 
fairly small number of machines, it will 
be a relatively simple matter, by assum- 
ing the costs to be of the same order of 
magnitude as those mentioned in the first 
part of this report, and assuming as a 
basis a duration of 5 or 6 years for the 
depreciation of the machines, to form a 
sufficiently approximate idea of the in- 
terest afforded by each operation. Thus, 
to give a concrete example, in the case 
of an adding machine listing letters and 
figures, with about twenty counters and 
costing about 60 000fr., the depreciation 
of this machine (in five years) and its 
upkeep correspond to an annual expen- 
diture of the order of 15000 fr. The 
operation of the machine can only be pro- 
fitable if it has been possible to dispense 
with more than one employee. In prac- 
tice it will only be so if two employees 
have been dispensed with. 

The information provided by the vari- 
ous administrations consulted calls for 
another remark. It would appear that, 
in most instances, the total saving of staff 
has beén calculated in relation to the 
previous organisation, without making 
any distinction of that portion of this 
saving which may have arisen from meas- 
ures of rationalization pure and simple, 
consequent upon the use of the machines, 
but which might have ‘been realised 
otherwise. 

Profiting by these general remarks 
we shall proceed to examine the chief 
general applications which have been 
reported. 


SECTION A. 
Station work. 


1. Printing and issuing tickets. — The 
desire of speeding up the issue of tickets, 
and of affording a protection against 
fraud implies the use as widely as pos- 
sible of passenger tickets bearing the fare 
and the destination printed in advance. 

The use of these tickets, called « fixed 
destination tickets » does not entirely 
remove the temptation on the part of 
employees to commit frauds, and gives 
rise, moreover, to considerable incon- 
veniences. A ticket case has to be allotted 
to each employee who may haye to help 
in the issuing of tickets during the day, 
whence, as a first consequence the neces- 
sity of extending the booking offices and 
of increasing the number of ticket-win- 
dows. The limits which are perforce set, 
in this respect often form, moreover, an 
obstacle to the most economical regula- 
tion of the hours of duty of the booking 
clerks, chiefly making it impossible to 
have short reliefs during slack periods. 

Finally, each clerk, in order to post 
his books, must take stock of his tickets 
at fairly frequent intervals, and write 
involved statements, all of which may 
represent several working days per 
month. 


Attempts have been made to remedy the 
first of these drawbacks either by author- 
ising each booking-clerk to have an as- 
sistant under his own responsibility, the 
additionnel assistance and responsibility 
being paid by contract, or by having 
movable ticket cases, and arranging un- 
derneath the ticket office, connected with 
it by a hoist, a room in which the ticket- 
cases are kept and the book-keeping is 
done (French Midi Railway, Bordeaux- 
Saint-Jean station). 
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The use of ticket printing machines 
provides a complete solution. 

These machines (A. E. G. make) consist 
essentially of : 


— a partitioned case, inaccessible to 
the operator, and containing a certain 
number of stereotyped metal plates, 
placed vertically in juxtaposition and 
bearing all the information character- 
ising the ticket. 

— a printing carriage which may be 
moved longitudinally and laterally at the 
same time so as to be brought over any 
plate, the precision of this operation 
being obtained by means of a rotating 
indicating multi-sided drum, driven po- 


sitively from the carriage, and bearing: 


on rolls of paper on its faces the informa- 
tion on all the metal plates. 

When the printing carriage arrives in 
a position above the plaie, and the ticket- 
card has been placed in the carriage the 
action of a number of levers causes the 
plate to be raised, placed in its turn in 
the carriage and the information on it 
plus a number and the date to be printed 
on the ticket-card, and at the same time 
causes the number of the plate, that of 
the ticket and the price, to be printed on 
two control paper rolls, one of which is 
accessible and the other inaccessible to 
the operator. On going on or coming off 
duty, each operator causes a control ticket 
to be printed by the same carriage. This 
ticket, being also numbered, enables the 
issuing of all the tickets to be indivi- 
dualized without any risk of error. 
Moreover the operator takes out and 
retains the accessible control roll by 
which he is enabled to check his cash. 

These machines may be provided (in 
numbers limited by technical conditions 
of installation) with individual counters 
registering for statistical purposes. the 
number of tickets sold corresponding to 


certain plates. By allotting these coun- 
ters to the largest numbers of tickets it 
is possible also to analyse a considerable 
proportion of the traffic. 

Only four administrations have men- 
tioned the use of these machines (‘Czecho- 
Slovakian State Railways, the Nether- 
lands Railways, the French Est Railway, 
and the French State Railways). 

The Czecho-Slovakian State Railways 
use five machines in the various stations 
of Prague. The French Est Railway have 
decided in principle to equip in this way 
all the suburban service of their new 
station. 

This service will consist of one ma- 
chine of normal output of the 1:500-ticket 
type issuing tickets of the three classes, 
two machines of the 1:000-ticket type 
issuing 1st and 2nd class tickets only, 
and 15 machines of the 500-ticket type 
issuing 3rd class tickets only (by re- 
ducing the number of machines issuing 
Ast and 2nd class tickets the costs can be 
reduced considerably). The over-all cost 
will be about 1 200 000 fr. in regard to 
which amount should be mentioned : 

1. A saving of 10 employees. 

2. A supplementary income of about 
100000 fr. derived from the use of 
premises which will become available 
for business purposes. The French Est 
Railway Company are also considering 
the question of equipping their main-line 
services with machines of the 2 000- 
ticket type but have not yet come to a 
definite decision, the high cost of the 
2 000-ticket machines reducing to a very 
small amount the immediate profits to 
be derived from their use. 


The French State Railways propose on 
their side to equip with ticket machines 
all their suburban service, which is very 
heavy, of the St. Lazare station, as well as 
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the mainline service of the Montparnasse 
station where space is very restricted. 

The French State Railways are even 
considering the use of A. E. G. machines 
in the intermediate suburban stations, 
which are very confined, and to which 
the work of the booking office alone 
would necessitate extensions. 

In addition to the ordinary type ma- 
chines described above, the French State 
Railways are iniending to use « rapid 
distribution » machines at the St. Lazare 
station. Each of these machines only 
delivers about twenty tickets, and they 
will be used for the issue of tickets on 
particulary heavy routes during busy 
periods. 

It would be very useful if the same 
cash accuracy could be obtained in issu- 
ing contract tickets, large numbers of 
which inevitably continue to be used, 
even at the large stations, owing to the 
various reductions available on the or- 
dinary fares. The simplest solution 
which presents itself would be to use 
tickets on which was printed nothing but 
the name of the station of departure and 
destination and to have printed on them 
the class, reduction in fare, and the price 
by means of a machine of the general 
type of « cash registers ». 

The French Est Railway Company is 
considering a solution of this nature. 

Perhaps the same solution would 
enable contract tickets to be issued by 
certain Traveller’s Agencies, which up to 
the present, have in certain countries 
been authorized to issue only fixed tic- 
kets. 


2. Franking machines. — Following up 
the same trend of ideas, the Norwegian 
State Railways are using « franking » 
machines in about fifteen of their large 
stations for franking Wway-bills of car- 


_ machines. 


riage paid goods. Machines of the same 
kind have also been installed by this 
administration in a number of large 
forwarding houses. The forwarder him- 
self computes the carriage and prints 
the amount on the way-bill. The ac- 
counts are adjusted fortnightly. It would 
be interesting to know if, as regards 
consignments by weight which are sub- 
ject to complicated charges, the recti- 
fication of the charges which the railway 
may have to make after examination of 
the goods, do not diminish considerably 
the practical interest afforded by these 
machines. (This inconveniences would 
not, however, have any effect on the for- 
warding of goods on fixed charges such 
as parcels going through the post). 


3. Station accounting requiring multi- 
plication. — Accounting work involving 
multiplication is restricted in railway 
stations to keeping the passenger ac- 
counts, and the freight charges and their 
verification on arrival of the goods. 

In calculating the charges it appears - 
that in Switzerland and Belgium fairly 
considerable use is made of multiplying 
machines (particularly Comptometers). 
In France the State Railways (40 ma- 
chines) and the Est Railway Company (a 
few machines only) alone make use of 
The French State Railways 
state that in one of their stations, it has 
been possible to organise a rates depart- 
ment previously employing 6 clerks, so 
as to employ 3 rates clerks and 1 machi- 
nist. 

Even taking into consideration the fact 
that the machines allotted to the work in 
question are probably only used part of 
the day, it would appear a priori that 
they should be used on a more extensive 
scale, since the appliances in question 
are not very costly. :; 
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4. Station accounting requiring addi- 
ttons. — The accounting work of railway 
stations whether it is matter of keeping 
the traffic accounts or the general ac- 
counts demands much adding work. 
Even in the large stations, however, the 
posting of the traffic accounts is the 
only work ‘which might justify in itself 
the use of machines (the remaining sta- 
tion accounts or cash accounts would only 
demand the occasional use of machines). 

The Belgian, Swiss, and Norwegian 
Railways make a fairly large use of ad- 

Working by hand . 


With non-electric machine . : 
With electric Remington machine . 


The last figure emphasises the ad- 
vantage in using machines. 


General remarks. 


(On the whole the mechanization of the 
accountancy work in the large stations is 
still somewhat restricted, which seems to 
arise from number of causes. There is, 
first of all, the irregular nature of the 
accounting work carried out in station 
offices during the course of the day, an 
irregularity resulting unavoidably in an 
excess of staff at the slack periods. The 
lack of permanency in the female em- 
ployees of stations, and the frequent ne- 
cessity of training new girl operators 
also assist, it is believed, in discouraging 
some Railway administrations from mak- 
ing use of machines. Fromamore general 
point of view, owing to the very fact 
that the departments to be organised are 
small, the use of machines in station 
accountancy work gives! rise to special dif- 
ficulties. Finally, the small or medium- 
sized stations are beyond the range of 
all possibility of using them. 

These various considerations may lead 
one to vizualize the creation of a kind of 


ding non-listing machines or adding ma- 
chines listing figures only. 

In France, on the State Railways 
(26 machines), the Est Railway (417) 
and the Nord (54) the large stations use 
accounting machines for posting all the 
arrival accounts, a document having 
10 to 12 columns of entries. 

The concordant information provided 
by the French State Railways and the 
French Est Railway enables the hourly 
speeds obtained to be computed approxi- 
mately as follows : 

200 slow train arrivals. 


400 > > » 


570 > > > 


central station where the accountancy 
work, which is not necessarily carried 
out in the stations themselves, could be 
carried out for an entire region, and 
where a machine department of real im- 
portance could be installed. It appears 
that Switzerland has taken up this atti- 
tude by having the settlements ledgers of 
each station made up daily by the dis- 
tricts themselves. The available infor- 
mation on this point is, however, very 
scanty, and merely enables the fact to be 
mentioned in passing. 


SECTION B. 
Traffic accountancy and statistics. 


The accounting and statistical work in 
connexion with traffic have been grouped 
together under one head because work 
of this nature is most generally entrusted 
to the same department and the two 
kinds of work are even frequently inter- 
connected. 


1, Accountancy of receipts. — Account- 
ancy of receipts consists on the one 
hand in verifying book-keeping entries, 
this work giving rise to problems which 
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are very similar for different administra- 
tions, and on the other hand of apportion- 
ment work of a rather secondary impor- 
tance for most administrations, but on 
the contrary of an extensive nature for 
some administrations. 

Disregarding for the moment the rare 
cases where the apportionment work may 
have some influence on the other account- 
ancy work, the last-mentioned usually 
only requires simple appliances, calcu- 
lating machines, adding machines, and 
accounting machines. 

Calculating machines are used for 
verifying rates, checking the number 
of tickets sold (and in this case the use 
of machines having a double totaliser is 
an advantage), and for determining 
quotas. 

The verification of forwarding and 
arrival accounts, receipts, postal orders, 
etc., involves the totalizing of a very 
small number of items on basic docu- 
ments arranged successively in different 
orders. If, however, it is necessary 
either to compare directly the departure 
and arrival accounts, or to compare one 
with another the individual accounting 
documents, the principal features of 
these arrangements is their « bulky » 
character in the sense that the aim is 
chiefly to place the documents in a cer- 
tain order and not to form a large number 
of distinct batches. Hand-sorting is 
therefore adopted most frequently. Only 
one administration (*) (the Netherlands 
Railways) uses statistical machines for 
this part of the work. Totalizing for 
checking purposes only requires adding- 
listing machines having a small number 
of counters. . 


(1) Tt will be seen further on that the Cen- 
tral Inspection of the French Railways also 
makes use of statistical machines for checking 
some of the traffic accounts, but this is done 
in connexion with apportionment work. 


There remain the operations of checking 
and posting the general station accounts. 
The operations and some other work 
(such as the accounts of public admi- 
nistrations) may involve the use of ac- 
counting machines properly so-called. 

Finally, as regards the proportion of 
the different kinds of machines, it would 
appear that the standard equipment of 
control departments should approximate 
to that indicated by the French Est Rail- 
way Company : 

4 Monroe machines, 
21 Burroughs, 
4 Accounting machines. 


It should be noted, however, that many 
control departments make use exclusively 
of calculating machines, and adding ma- 
chines having a small number of counters 
(Burroughs, Dalton). 

Only two railway administrations men- 
tion apportionment work justifying a 
special organisation : the Netherlands 
Railways (determination of the quotas of 
rented lines) and the French Railways 
(apportionment of the receipts of goods 
traffic exchanged between them; this ap- 
portionment is placed in the hands of a 
common organisation, which also central- 
ises the accountancy of the direct traffic). 


The Netherlands Railways arrange for 
the stations of the rented lines to make 


' returns grouping and totalizing by num- 


bers and stations the receipts from dif- 
ferent classes of goods (fast, slow, and 
cattle) and the numbers of the passengers 
of the various classes. These returns 
also contain the quota factor of the rented 
line as regards goods and cattle and, as 
regards passengers, they indicate the tran- 
sit station. It will be seen, that for the 
apportionment of goods, all the central 
control has to do is to multiply the dif- 
ferent receipts by the factors written on 
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the returns, and totalize the partial pro- 
ducts. 

Statistical machines are employed in 
this work by the method of  totalized 
products previously described in Chap- 
ter I, and which in this case is fully jus- 
tified, since the same card may be used 
to carry out three series of operations. 

As regards the passengers, by sorting 
the cards according to transit station and 
then tabulating them, the number of pas- 
senger-kilometres for each class of ticket 
due to the rented line may be determined. 

The problem of apportioning the goods- 
train traffic (t) is much more involved 
for the French Railways because their 
stations are not compelled to group the 
consignments according to the line on 
their departure and arrival sheets. 

The Common Control of these railways 
is therefore obliged to carry out itself 
this grouping. For this purpose, up to 
recently the particulars of every consign- 
ment had to be copied into ledgers in 
separate places according to the lines so 
as to allow the goods traffic to be totalled 
quarterly for the different lines. 

Owing to the large number of entries 
(the actual number of consignments 
amounts to 1500 000 each year, and the 
theoretical number is several tens of 
millions), this procedure involved exces- 
sive complications, and the risk of very 
great and almost undetectable errors. 

In providing the Common Control with 
statistical machines the French Railways 
took as their object both the improvement 
of the general accuracy of the work, and 
its simplification, which was not merely 
to concern the direct performance of the 


(1) For reasons which would take too long 

to explain here, it is only the apportionment 

of the goods traffic which gives rise to some- 

what complex problems for the French Rail- 
ways. 


work and the appliances, but was to be 
extended, if found possible, to the prin- 
ciple itself of the apportionment. 

The first stage of the simplification 
consisted in devising a despatch card for 
each consignment, and to carry out the 
grouping and tabulation per number of 
consignments per station by means of 
statistical machines. The despatch card 
thus devised is used in statistical ma- 
chines to check the despatch and arrival 
accounts, a use which not only saves 
hand-sorting, but does away ‘with the 
necessity of any direct verification of the 
perforations. 

Lastly, the common control of the 
French Railways uses a special card for 
the combined operations of checking the 
accounts and of apportionment. This 
card in addition to the data necessary for 
apportionment, includes the usual ac- 
counting data (carriage due, carriage 
paid, payments, etc.). 

The whole of these operations neces- 
sitate the cards passing thirteen or 
fourteen times through the sorting ma- 
chines, three tabulations, one of which 
(the apportionment tabulation) consists 
of nearly 1 000 000 totals. 

In the second stage advantage was 
taken of the facilities offered by statis- 
tical machines for comparing the results 
of the exact method just described with 
those of an approximate method consist- 
ing of grouping, for the purpose of 
apportionment, not only the number of 
consignments per station, but the ex- 
changes effected between the zones (*) of 
departure and arrival of a certain area, 
the nature of the exchanges being com- 
puted beforehand in such a manner that 


(1) When the stations were numbered, this 
future investigation" was taken into conside- 
ration, enabling the same number of hundreds 
to be allotted to each of these zones, 
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the average apportionment factor remains 
practically the same. This comparison 
which the statistical machines enabled to 
be carried out without much delay, event- 
ually led the French Railways to introd- 
uce a much more radical simplification 
than has just been outlined, and one 
which will result in reducing the number 
of items to be apportioned to less than 
100 000. It was thought that the pre- 
ceding remarks had a bearing on the 
subject under discussion, in that they 
emphasize the two-fold nature of the 
service which statistical machines may 
be expected to give, either as a means of 
carrying out work purely and simply, or 
as a means of investigation. 

The Common Control of the French 
Railways sets up 1500000 cards per 
month, and uses 50 punching machines, 
10 sorting machines, and 5 tabulating ma- 
chines. 


9. Commercial statistics. — The sta- 
tistics deduced from commercial docu- 
ments may be either : 


— general traffic statistics (general 
information regarding the nature of the 
traffic, division of the receipts in several 
categories, average earnings per passen- 
ger or per ton of goods, passenger-kilo- 
metres, tonne-kilometres, etc.) ; 

— or detailed statistics of a truly com- 
mercial character. 


The first-mentioned statistics are either — 


obiained directly from the accounting 
operations, or merely consists in sum- 
ming up very simple items provided by 
the stations, which work may be done by 
adding machines or He Seapine ma- 
chines. 

The determination of the lamsateia 
tonnage (or passenger-kilometres), being 
based on the tonnage (or passenger ) 
returns sent from station to station and 


established annually by the forwarding 
stations, forms in itself a very simple 
operation, if the precaution is taken of 
entering the traffic of each kind on a 
sheet, the sheets being grouped after- 
wards according to distance. 

Those statistics of a truly commercial 
character, which merely consist in divid- 
ing the traffic into a smal! number of 
groups according to charge, may also be 
carried out by similar methods. The 
growing tendency, is, however, to allot to 
the commercial statistics a much more 
extensive role, the object being to be in 
a position to obtain periodical informa- 
tion regarding the more important 
streams of traffic, reserving the facility 
of rapid reference for the others, which 
implies at one and the same time a very 
thorough discrimination between the dif- 
ferent kinds of goods, as well as rates 
formulas, and the possibility of isolating 
the traffic of the stations, or at least of 
certain zones of arrival and departure. 
Fairly frequently also commercial sta- 
tistics are expected to provide informa- 
tion regarding the tonnages of each class 
of goods sent to different distances. 

There seems to be no question of the 
fact that statistical machines form the 
indispensable appliance for statistical 
work intended to furnish information 
which is at the same time exact and vari- 
able. 

The use of the machines in question 
for compiling commercial statistics is 
actually very widespread (Norwegian 
State Railways, Czecho-Slovakian State 
Railways, the French Nord, and the Paris, 
Lyons & Mediterranean Railways). 

The French Railways also intend to 
allot this third method of use to the des- 
patch card which has been devised by 
their Common Control, and to which re- 
ference has already been made. In this 
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way this organisation would draw-up the 
statistics of all the traffic exchanged 
among the French railway systems, each 
system compiling only the statistics of its 
own internal traffic. Finally, the Swiss 
and Belgian Railways are also studying 
the question of compiling commercial sta- 
tistics. 

The programmes of the various admi- 
nistrations and their methods naturally 
exhibit fairly considerable differences. 
The number of goods articles taken se- 
parately varies in a large measure. It 
exceeds 2000 in the nomenclature al- 
ready in use on the Paris, Lyons and Me- 
diterranean system; the French systems 
will probably content themselves with re- 
arranging this nomenclature. 

In France the general tendency of the 
railways already using machines is to 
reduce the work of the stations to a mi- 
nimum. The cards are set up either on 
sight of the despatch notes themselves or 
according to statistical returns drawn up 
by the stations without any classification. 
On the French Nord Railway and on the 
Paris, Lyons & Mediterranean Railway the 
code number of the goods is not even 
mentioned on the basic documents before 
the cards are punched, and it is the 
punching machine operators who, refer- 
ring if need be to memorandums (arrang- 
ed alphabetically and by groups of rates), 
conveniently placed on desks, punch these 
numbers directly.. In point of fact such 
is the assistance rendered by the memory, 
that after a few months of training these 
(female) operators only need consult the 
memorandums for a small fraction of the 
traffic, and the speed is not more thar 
40 or 12 % below what it would be if 
the goods were coded in advance. 


In Norway and Czecho-Slovakia the | 
‘stations are obliged to group the des- 


patches on their statistical statements 


according to the nature of the goods, and 
the region, which reduces the number of 
cards considerably. The coding of the 
goods is also done by the stations. 


SECTION C. 
Journey statistics. 


Calculation of locomotive running 
department premiums. 


This section deals with all the statistics 
provided by the Departments dealing 
with the movements of trains and the 
working thereof the nature of which will 
be called to mind by the following list 
possibly incomplete : 

— Kilometres and _tonne-kilometres 
per type of train, per type of locomotive, 
and sometimes per section of line. 

— Gross tonne-kilometres per locomo- 
tive (or sometimes per working period of 
locomotives) . 

— Kilometres per driver and per loco- 
motive. 

(The statistics last-mentioned are used 
as a basis for calculating running depart- 
ment premiuns. ) 

The connexion between these different 
statistics is evident, and the preliminary 
condition of any rational organisation, is 
to entrust the compiling of the statistics 
to a special department (locomotive 
running department or statistical depart- 
ment common to the different sections). 
This condition appears to be fulfilled 
almost always. 7 

In not a few administrations, the comp- 
iling of the statistics has been for some 
time, and still is, entrusted to the divi- 
sional locomotive department offices, 
which are amply supplied with simple 
calculating machines. The large number 
of returns, however, based on the items’ 
characterising the train journeys (items 
which appear on the running department 
reports or journey sheets) is sufficient to 
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show that we are here faced with one of 
the possibilities of using the statistical 
machines which « pay » the most, always 
on the condition that the work previously 
apportioned to the divisional departments 
is centralised in a special office. 

This actually appears to be the oldest 
application which has been made of these 
machines by Railway Administrations. 

At the present time, the Swiss Federal 
Railways, the Belgian Railways, the Ne- 
therlands Railways, the Paris-Orleans 
Company, and the Paris, Lyons & Medi- 
terranean Company work in this way. 
The Swiss Railways have even incor- 
porated the statistics of wagon move- 
ments (+) for each line of railway in the 
general programme given at the outset of 
this section. 

Although differing as to detail the 
methods always involve the making of 
cards for each simple movement, thus 
indicating the run of a train or locomo- 
tive in which all the running compoments 

(locomotives, driver, load, etc.), remain 
constant. The basic documents are com- 
pleted before the cards are punched by 
indicating the tonne-kilometres, and the 
fuel allowance corresponding to the run 
and to the locomotive. One or two cards 
are made for each movement according to 
the extent of the work to be done and the 
methods (?). 

The principal feature of all these or- 


ganisations is the considerable number | 


of times each card is passed through the 
sorting machine. Even when two cards 
are used, the number is usually greater 
than 25 times per card., 


(1) The Norwegian State Railways compile 
the same statistics, but only per locomotive. 

(2) The Netherlands Railways, extending 
the use of machines still further, make secon- 
dary cards in addition (bonus..cards and al- 
lowance cards). These are, however, used 
much less than the two principal ‘cards. 


The organisation of the Paris, Lyons & 
Mediterranean Company has managed to 
include on one card all the components 
of one piece of work, which is, however, 
very heavy and necessitates 50 passages 
of each card through the sorter. 

The number of tabulations is also very 
large. 

Still, the various administrations men- 
tioned above are unanimous in stating 
that, in addition to regularity and accur- 
acy, they have been able to effect a con- 
siderable saving. ‘Some of them have 
provided information regarding the time 
during which the machines are in use, 
and the cutting down of the staff which 
enables approximate balance sheets to be 
drawn up. 

The Paris-Orleans Company (P. 0.) 
punches 110000 cards per month and 
uses a sorting machine and a tabulating 
machine for 20 days. They have been 
able to reduce the office staff from 96 to 
65 employees. The annual net saving 
appears to be about 400 000 fr. 

The Belgian Raitways who punch 
130 000 cards per month, and report 
260 hours of sorting and 300 hours of 
tabulating state they have reduced the 
staff of the regional departments by 84, 
giving a net saving of more than a mil- 
lion franes; a considerable fraction of 
this saving ought to be ascribed. however, 
to the centralisation of the work itself. 

Lastly the Netherlands Railways report 
a net saving of 25 000 florins. 


SECTION D. 
Location of stock, 


The use of statistical machines has 
also enabled a considerable saving to be 
effected in compiling the particulars 
relating to the location of rolling stock. 

The Netherlands, the Czecho-Slovakian, 
and the Belgian Railways, as well as the 
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French Railways through their Inter-Rail- 
way Wagon Office, compile in this way 
their statements of the rolling stock 
belonging to foreign countries. 

The methods employed are very sim- 
aat 4: 

A card is made out per movement of 
wagon (arrival, departure, and if occa- 
sion arises, the passage from one internal 
railway system to another ('); 

The cards of a given month are put with 
those cards of the previous month which 
are not yet done with, and with those of 
all or part of the following month; 

The necessary sorting operations to 
classify the cards according to dates of 
movement, railway owning the wagon, 
and the type and number of the wagon; 

Finally the cards are tabulated so as 
to list the movements which relate to 
each wagon, one after the other and in 
chronological order. 

Some administrations extend the use 
of machines still further. After the du- 
ration of delays, deductions for demur- 
rage, and hire charges have been written 
on the first tabulation docket by hand, 
the information is transferred to the 
arrival cards, and the tabulation of these 
cards, after classifying according to place 
of arrival, provides the statement to be 
furnished to each administration owning 
the wagons. 

The Czecho-Slovakian State Railways 
who have 420000 movements to register 
each month, and use 10 punching machi- 
nes, 2 sorting machines (operated to- 
gether for part of the time) and 2 tabu- 
lation machines, state that they have 
dispensed with 64 employees (of whom 
20 were in the transit stations). As re- 
gards the Inter-Railway wagon office of 


(1) In the case of the French Railways, a 
separate return has to be drawn up for each 
system. f 


the French Railways, registering monthly 
450 000 movernents and using 10 punching 
machines, 6 sorting machine, the opera- 
tion has meant a reduction of 50 in the 
office staff, or a net saving of 300000 fr. 

The accounts relating to the common 
user of rolling stock among the adminis- 
trations of the same country offers simi- 
lar problems to those outlined above, but 
they are usually of a simpler nature. 
There is a smaller number of wagons to 
be dealt with, and the bases on which the 
accounts are settled does not require an 
account to be made out for each wagon. 
Tt will be seen that under these conditions 
statistical machines may cease to be pro- 
fitable. 

{n France where the accountancy of the 
exchanges of stock is confined to the 
common organisation to which reference 
has already been made, and only requires 
a knowledge of the number of wagons of 
each general type (1) which are daily on 
each system (this knowlegde implies, as a 
matter of fact, that the position of each 
wagon is known), the movements are 
written on wagon-cards filed according 
to type and number in card indexes. Not 
long ago the use of statistical machines 
was considered and it was found that 
this would enable a considerable saving 
on the methods adopted up to the present. 
It has since been found however, that sim- 
ple measures of rationalization combined 
with the use of movable files of the 
« Roule-class » type would procure a 
still greater saving (50 employees). 
The modification of the method has been 
restricted to keeping the cards in the 
indexes alloted to the railway owning the 
wagon, instead of placing them successi- 
vely in separate indexes according to the 
railway system on which the wagon 
happened to be. 


(1) Covered, flat, and open wagons. 


2524 
XIV—60 


The cards are filed in about 50 « Roule- 
class » indexes 4.30 m. (14 ft. 4 in.) or 
3.25 m. (10 ft. 8 in.) long containing 
16 000 or 12.000 cards respectively. The 
total purchase price was not more than 
390 000 franes. 

This example shows the importance 
of making every possible investigation in 
the domain of rationalization pure and 
simple before proceeding to mechani- 
zation in the full meaning of the term. 


SECTION E. 
Wages and pensions accounts. 


Accountancy work in connexion with 
wages consists of : 


1. Assembling all the credit and debit 
items constituting the wages account of 
each employee. 

2. Summarizing all these separate items. 

3. Making separate copies of the gross 
accounts, known as « pay sheets ». Most 
frequently, one copy is intended for the 
wages department, one for the paying out 
department, and a third is intended for 
cutting up in the perforating machine to 
provide the separate pay slips handed to 
each employee. 

The pay sheets should also enable the 
gross payments to be distributed among 
a certain number of headings. 


1. Items of the individual wages ac- 
counts. — The items of individual wages 
accounts are generally entered first of 
all on individual pay accounts (or some- 
times on previous wages statements), but 
while as regards the employees on the ad- 
ministrative side these items are obtained 
directly from the employment registers 
and the attendance sheets, the wages of 
the men employed in the Locomotive 
Running Departement include bonuses 


which are compiled in the somewhat 
complicated fashion already described. 

The accounting of the individual wages 
of the persons employed in the workshop 
(locomotives, rolling stock and permanent 
way) is also subject to special variations, 
due not merely to the method of making 
up the wages (bonuses, jobs, etc.) but 
also an account of their connexion with 
the fixing of the costs. The desire on 
the part of some administrations to fix 
strictly the cost of each job leads them, 
in fact, to record separately for each 
distinct job the length of time each work- 
man is employed (even distinguishing if 
necessary the nature of the hours work- 
ed). In this case it becomes necessary 
to totalize the times stated on the dif- 
ferent work tickets, after having arrang- 
ed them in order of workmen. 

These operations are generally carried 
out by handsorting and simple adding 
machines. When, however, the cost 
accounts are very complicated, it may 
become necessary to have a card punched 
in agreement with the work tickets. 
This is done by the Netherlands Railways. 
This administration even extends the 
use of statistical machines still further 
by making a card for each item of the 
wage (bonuses, allowances (*), etc.). 
All these cards, after being brought to- 
gether and arranged in order of workmen 


provide, after a single tabulation, all the 


credit items of the wage. 

Other Administrations (Paris, Lyons & 
Mediterranean Company) merely make 
use of cards giving the time allowed for 
each job. These cards are afterwards 
used to bring out the times charged to 
the jobs. 


(1) The cards corresponding to those allo- 
wances which do not vary, are of course also 
used in making up subsequent accounts. 
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2. Totalizing the items of individual 
wages. Preparing the pay sheets. —. Once 
the various items of the individual wages 
accounts have been collected, the problem 
of totalizing and posting them in pay 
sheets is practically the same for the 
different departments. These two opera- 
tions have given rise to a very large 
number of centralized and more or less 
mechanized organisations. It was thought 
that it would be of interest if a few 
particulars were given regarding the more 
important (see table hereafter). 

These organisations have some points 
in common, but differ fairly widely in 
others. 

All involve the posting of the different 
wages items in an order enabling the sub- 
totals of the amounts to be deducted 
for the pensions fund and the sums liable 
to income tax to be obtained. The wages 
of each employee may be totalized on the 
pay sheets either across or vertically but 
the last-mentioned method is becoming 
more frequent owing to the very large 
possible number of wage items. 

As to machines, the. organisations in 
question prefer two distinct types : in 
the first (the more common) the indivi- 
dual items are totalized and posted on the 
pay sheet in two consecutive operations, 
and consequently they only necessitate 
the use of adding machines having two 
counters. These two consecutive oper- 
ations afford a mutual check as to the cor- 
rect working of the counters. They may 
even provide a full guarantee against er- 
rors in reading if the operator is obliged, 
as in the case of the French East Gompa- 
ny, to make the second summary from 
the basic documents themselves. 

Organisations of this type are oftener 
than not completed by addressographs for 
listing the names and numbers of the 
employees. 


Organisations of the second type make 
use of accounting machines having a large 
number of counters, vertical and cross 
adding being performed simultaneously. 
The final agreement of the operation 
provides a check on the proper working 
of the counters. There remains the 
necessity for checking the items of the 
pay sheet with the basic documents. 
These organisations ought to be able to 
dispense with the use of addressographs, 
but by using them the work is speeded 
up considerably. 

The particulars of the speed, as 
regards the organisation of the French 
Est Company (1st type) and that of the 
Paris-Orleans Company (2nd __ type), 
enable one to make an interesting com- 
parison. The 12 machines of the French 
Est Company (6 Sundstrand machines 
having 4 counter, and 6 Burroughs Duplex 
machines) are used for 65 hours per 
month, and summarize 36 000 individual 
pay-accounts and 3600. columns of totals, 
equivalent in all to 38500000 figures. 
Referred to the number of individual 
pay-accounts the speed is 40 an hour ('). 
The 12 Mercédés machines of ‘the Paris- 
Orleans Company, employed each on an 
average for 130 hours per month, make 
up 41000 columns of pay-accounts and 
summarize 8000 columns, together equi- 
valent to 4000000 figures. Referred to 
the number of individual pay-accounts 
the speed is only 27 per hour. In this — 
case, however, the organisation is of recent 
formation, and only half the employees 
are trained operators, whose speed is 37 
per hour. On the other hand the Paris- 
Orleans have found it possible to increase 


(1) Several administrations give a speed of 
50 employees’ pay-accounts per hour as nor- 
mally obtained with electric Sundstrand ma- 
chines. However, the number of figures per 
employee is, perhaps, not so great. 
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Name of 


Administration, 


LE 


Cvecho-Slovakian 
Railways. 


Paris-Orlean Railway. 


French Nord Railway 
Company. 


Netherlands Rail- 
ways. 


Belgian National 
Railway Company. 


Degree of 


centralization. 


Cne for every local 
manager’s office for 
all departments. 


One organisation for 
the whole of the 
Operating and Per- 
manent Way De- 
partments. 


Central Operating De- 
partment. 


Divisional Permanent | 


Way Departments. 


,Central Traffie De- 


partment. 

Central Locomotive 
Running —_—-Depart- 
ment, ; 


| Rolling Stock Depart- | 


ment. 


| Central 1 Operating De 


Bice 


| WO Permanen’ | 


Total number of 
employees whose 
wages are dealt 


with by machines. 


112 000. 


40 000. 


31 000. 


13 000 (several? 
wage tickets are 
prepared — each 

- month, 


9000 (several wa- 


ge tickets are | 
prepared — each 
month). 


5 000 ( several wa- 


ge tickets are 


prepared = each 
month). 


8 22.000, mt 


j4* aS A 


Type of machine. 


Elliott-Fisher and Un- 
derwood « Book-keep- 
ing » working in pairs 

for a fortinght. 


12 Mercédés machines 
working a fortnight in 
every month. 


16 Dalton machines. 


tehb< ee ee : ; 


Elliott-Fisher machines. | 


5 electrical Sundstrand 
machines (one fort- 
night per month) and | 
=P tp wicca Sg et 


6 electrical eae 
machines, 2 adding | 
machines, 1 eae 


graph 
Ellis machines. — 


. » ~ 


as 
sl 
| 


+, Eerai 
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It remains to be stated that the cost 
of equipping the 2nd type of organisation 
is much greater than that of the {st type. 
The selection of this type may, however, 
be justified (and that is precisely the 
case of the Paris-Orleans Railway) if the 
whole of the work which may be allotted 
to the machines is taken into conside- 
ration, it being borne in mind that the 
preparation of the pay-sheets only requi- 
res the use of the machines for about half 
the month. 

The feature of the organisation of the 
Paris-Orleans Railway just described 
which, it seems, ought to be particularly 
noted, is the considerable saving in staff 
resulting from the concentration of the 
departments and the use of machines. 
The total saving is not less than 90 em- 
ployees. 

At the French Est Company, where 
centralisation was effected before the use 
of machines, mechanization alone has 
enabled 19 employees to be dispensed 
with, corresponding to a real saving of 
440 000 francs. 

In conclusion mention may be made 
ot the use of accounting machines by the 
Société des Transports en commun de la 
Région parisienne for keeping up to date 
the individual cards showing the position 
of each employee with regard to the 
pensions fund. The machine transfers 
and totalizes the deductions (as recorded 
on a copy of the pay-sheet) simultan- 
eously on the individual cards (which can 
be taken out by means of a special device 
and on a sheet intended for totalizing the 
deductions by departments. By compar- 
ing the totals on the sheet with those of 


the accounting documents the accuracy- 


of the operation of transferring the 
deductions and of the accountancy work 
itself can be checked. 


On the other hand the notification of 


the pay departments of amounts due for 
pensions may also give rise to the pre- 
naration of account sheets by the same 
methods as used for pay sheets. 


SECTION F. 
Stock accounts. 


The accountancy of the stores consists 
in keeping the day-books and ledgers, 
the latter being divided into as many 
folios as there are articles, the number of 
which is generally very considerable; the 
daily entries should be checked. 

It is generally considered (') that the 
most satisfactory method is to make out 
cards for each folio of the ledger, the 
cards being kept in a suitable card index. 

If the stock cards have to be kept up 
to date as regards quantity only and not 
as regards value, a very satisfactory 
solution is to use accounting machines 
or even simple adding-listing and direct 
subtraction machines. In the two cases 
the statements should be checked by 
means of a stock book. 

If the stock accounts have to be made 
up regularly as to both quantity and value, 
and if the movements to be recorded daily 
are sufficiently numerous, the use of a 
Burroughs-Moon machine is indicated 
(the central store of the Paris-Orleans 
Company at St. Pierre des Corps, which 
until recently made use of Smith and 
Monroe machine, is expected to effect 
a saving of 5 employees by using 2 
Burroughs - Moon machines). 

The Netherlands Railways mention one 
application of statistical machines in their 
permanent way department stores which 
comes within the scope of this section. 


(1) The Belgian Railways, however, use sta- 
tistical machines at their central stores at 
Malines. 
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This organisation fulfils a twofold 
purpose; the rapid determination at the 
beginning of each month of the state of 
all the partial or general stocks on the 
railway system, and secondly the utili- 
zation of the daily particulars received 
regarding the movements of stock, for 
preparing a certain number of statistical 
statements concerning the work carried 
out on the permanent way. 

For this purpose all the movements of 
material from one stock to another are 
alloted two cards, one card showing an 
increase of the stock B and the other a 
decrease of the stock A. A card is also 
allotted to every purchase or issue (sale or 
incorporation in the permanent way). 

This organisation uses about 50000 
cards per month; 6 punching machines, 
2 sorting machines, and 1 tabulating 
machine are used. 


SECTION G. 
Cost accounts. 


The cost accounts are connected with the 
wages accounts and stock accounts; all 
these accounts afford a mutual check on 
each other. 

It has been seen that the Permanent Way 
Department stores of the Netherlands 
Railways, and to some extent the Paris, 


Lyons & Mediterranean Company make . 


use of statistical machines for the ac- 
accountancy work in connexion with the 
cost of labour. 

The usual procedure, however, is to 
post on « job » cards and totalize succes- 
sively the work tickets and the stock 
slips. The hours of work should be dis- 
tributed among the various workshops 
so that, once a piece of work is complet- 
ed, the average hourly ‘vage and the 
proper proportion of the general expenses 


may be allotted to them. The cards may 
be posted by means of simple adding 
machines, but each job should be allotted 
a principal card and as many sub-cards 
as there are workshops affected by the 
distribution. It is much simpler to make 
out a single card by using the Burroughs 
Multiplex machine or accounting ma- 
chines. 

Some Permanent Way Departments 
(Belgian Railways) requiring the exact 
costs, transform into expenditure the 
particulars on each separate docket, and 
make use of the Burroughs-Moon machine 
for this purpose. 


SECTION H. 


Various problems affecting general 
accounting work. 


The number of accounting machines, 
used by the financial departments is not 
very great, and very little information 
is available regarding their use. It does 
not appear that the drawing up of ac- 
counts on cards is as yet very widely 
spread. The only application which can 
be mentioned in this connexion is that 
of the Permanent Way Department of the 
Belgian Railways (in which the accounts 
of the credit and debit allocations are 
prepared by means of Elliott-Fisher ma- 
chines) and the Norwegian Railways. 

The general accounting office of the 
French Nord Railway uses 16 Burroughs 


adding machines for registering all the 


payments made by the pay-officers (to 
employees, stations, departments, banks, 
treasury, etc.). 

Finally the general accounting office 
of the Netherlands Railways proposes to 
use statistical machine and perforated 
cards for posting the monthly statements 
of the receipts and payments for every 
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pay-office and item. The final check 
on the operations would be obtained by 
comparing the results of the tabulation 
with the totals of the day-books in which 
the various items of receipt or payment 
are entered as they are made. It will 
certainly be very interesting to follow this 
experiment. It should be noted, however, 
that the method it is intended to use 
obviously possesses the disadvantage of 
not allowing the different accounts to be 
followed day by day. 


SECTION I. 


Various remarks regarding 
the organisation of the mechanization. 


Concentration of the work. — Concen- 
tration of the work facilitates supervision 
and organisation and enables the machi- 
nes to be put to a more continuous use. 

The previous remarks show that, in 
effect, the concentration, in a_ single 
office, of work of the same nature and of 
some magnitude, affecting the various 
local departments of a large service 
(which might be termed vertical concen- 
tration) takes place fairly frequently at 
the same time as mechanization, of which 
it is regarded almost as an essential 
condition. 

It has also been seen that offices have 
been equipped for making up the pay- 
sheets of several large departments. 

The form of cencentration consisting in 
entrusting to the same office different 
kinds of work affecting several depart- 
ments (which might be termed horizontal 
concentration) is still, however, quite 
exceptional. 


As regards accounting machines, the _ 


organisation of the Paris-Orleans Com- 
pany, the main object of which is to pre- 
pare the pay-sheets, appears to be the 


only one to have achieved this double 
form of concentration. Owing to the 
different kinds of work (particularly 
relating to commercial statistics) which 
are outside the main programme of work, 
it is possible to use the machines continu- 
ously throughout the month, whereas the 
delays in preparing the pay sheets would 
reduce the period of use to a fortnight. 

There can be no doubt, however, that, 
as regards statistical machines, the instal- 
lation of a large office appears to com- 
mend itself most if the machines are to 
be put to good use and their application 
is to be extended. Here again, however, 
the organisations are generally restricted 
to carrying out the work of a single de- 
partment. Moreover, judging by the in- 
formation provided, in some eases the ma- 
chines are utilized in what is certainly 
an unsatisfactory manner. 

The Paris, Lyons & Mediterranean 
Company appears to be the only admi- 
nistration which so far has organised a 
central statistical machine department 
common to all the departments of the 
Company. It is believed that this example 
is worth following. 


Studies in rationalization and mechani- 
zation. — It has also been considered of 
interest to note the decisions taken by 
some administrations (Netherlands Rail- 
ways, Paris-Orleans Company, French 
State Railways) to entrust to a specialized 
organisation the study of the rationali- 
zation and mechanization of accountancy 
and statistical work. The similarity of 
the various problems which arise, their 
frequent overlapping, and the profound 
knowledge of mechanical methods, always 
of a progressive character, which such 
a study demands, lead one to believe that 
considerable advantage would actually be 
derived by creating such an organisation, 
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intended in a way to act in an advisory 
capacity to the different departments on 
questions of this nature. 


Measures to be taken in order to derive 
the best use from the machines — Seeing 
that a machine represents a capital of 
some importance, every effort should be 
made to ensure that it is used as much 
as possible. With this object in view 
an endeavour should be made to facilitate 
the summarizing of the basic documents 
by an appropriate arrangement of the 
matter. The data to be posted by ma- 
chines should be grouped in the same 
order as the operations to be carried out 
on the machines. 

The operator should be relieved of all 
accessory work. For instance, if the 
operations are to be carried out on adding 
or book-keeping machines the basic do- 
cuments are fixed beforehand on a table 
or revolving drum and are partly covered 
up so as to reveal only the columns or 
lines of figures required. There are de- 
vices in existence which, as the operation 
is carried out, cause the drum to revolve 
in such a fashion that the number to be 
read off is always indicated by a pointer. 
In this way an appreciable increase in 
speed is obtained. 

Lastly, it is generally profitable to 
grant the operators a speed bonus which 
would take into account the value of 
the machine and the effect which the op- 
erator can exert on the speed. The bonus 
would be subject to deductions in the 
case of mistakes. 


CHAPTER III. 


Conclusions. 


The very numerous details which by 
the nature of the subject, constitute the 


report given above, cannot be summarized 
easily in the proper meaning of the term. 

We propose, therefore, that the Con- 
gress should bear in mind and approve 
a few statements or recommandations of 
a very general character which appear to 
us to be the most essential : 


i. —- The object of improvements in 
accountancy and statistical work is most 
frequently the reduction of expense. 
Other considerations, however (extending 
the possibilities of investigation, delays 
in carrying out the work, the desire for 
accuracy, etc.), may also justify modify- 
ing the methods. 

The saving effected in carrying out ac- 
countancy and statistical work is ob- 
tained by the combined use of measures 
of rationalization and of mechanization, 
the importance of the former often pre- 
ponderating. 

As regards the selection of appliances 
it is recommended that every endeavour 
should be made to effect the lowest cost, 
taking all the items into account, by the 
s mplest possible means. 


ll. — The character of the study of the 
rationalization and mechanization of 
accountancy and statistical work appears 
capable of justifying the formation, in 
each administration, of a special organi- 
sation acting in an advisory capacity 
to the different departments on questions 
of this nature. 


Ili. — The concentration of the work 
in offices of some size often constitutes 
in itself the essential condition for the 
use of the machines (in this way it seems 
that the extension of this use for station 
work is bound up with the possibility of 
transferring to certain central stations 
some of the accounting work of the less 
important neighbouring stations, a possi- 
bility which deserves closer attention). 
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Very frequently the concentration in a 


- single office of the same work affecting 


the different local branches of a depart- 
men, even though it may not form the 
sole condition for the use of machines, 
is admitted to be advantageous, the su- 
pervision and utilization of the machines 
being all the better assured, the larger 
the offices. 

To ensure that the machines in an of- 
fice so centralized are in continuous use, 
it may be necessary to entrust the office 
with different kinds of work, affecting 
or not affecting the same branches, in 
other words, to effect at one and the same 
time vertical concentration and horizontal 
concentration. 

The grouping in a single office, for 
every large department, of all the work 
which can be carried out by statistical 
machines appears to be highly com- 
mendable, in order to ensure that the 
machines are put to good use and to enable 
that use to be extensed. Some admini- 
strations have even equipped a_ single 
office for the whole of their departments. 


IV. — Most frequently, the use of sta- 
tistical machines should not be consi- 
dered unless it is possible to combine 
among them several accountancy or sta- 
tistical operations, ensuring a satisfactory 
utilization of the cards, and necessitating 
a very large number of sortings and 
tabulations. It is expedient, moreover, 


in all cases to endeavour to strike an exact 
balance between this solution and simp- 
ler solutions. 

The use of the said machines is, 
however. recommended a priori when it 
is a question of the possibility of very . 
diverse and extensive investigations (a 
form of problem of ‘which commercial 
statistics appears to be the prototype). 


Vv. — It is very often profitable to 
compare the results given by accounting 
machines with those of simple adding 
machines, the respective advantage of the 
two types of machine depending upon the 
individual particulars of the programmes 
of work, especially the greater or lesser 
density of distribution of the numbers, 
the existence of minus items, the average 
number of lines in the statements to be 
prepared, ete. 


VI. — The use of ticket machines in 
busy stations, especially, suburban sta- 
tions, appears capable of procuring con- 
siderable advantages, and this question 
demands further examination. 

The question of making use of frank- 
ing machines placed at the disposal of 
certain forwarding firms or agencies, as 
well as the use of this machine for 
issuing contract tickets also deserves 
examination. 


(July, 1929.) 
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REPORT No. 2 


(Belgium, France and their Colonies) 


ON THE QUESTION OF THE CO-OPERATION OF THE STAFF TOWARDS 


INCREASED EFFICIENCY AND ITS PARTICIPATION 


IN THE PROFITS 


(SUBJECT XV FOR DISCUSSION AT THE ELEVENTH SESSION OF THE 
INTERNATIONAL RAILWAY CONGRESS ASSOCIATION) (+), 


By Mr. SOULEZ, 


CHIEF ENGINEER, HEADQUARTERS OF THE OPERATING DEPARTMENT 
OF THE FRENCH NORD RAILWAY, 


Mr. BLOCH, 


CHIEF ENGINEER, ROLLING STOCK AND WORKSHOPS. DEPARTMENT 
OF THE PARIS-ORLEANS RAILWAY. 


General Remarks. 


In the second part of the 19th century, 
when. the transformation and concentra- 
tion of industrial and commercial under- 
takings became more marked, the prob- 
lem of increased output became very ur- 
gent in all countries. 

Many formule dealing with payment 
of wages have been invented and applied 
in turn, all of them having as their ob- 
ject the establishment of a satisfactory 
balance between the needs of production, 
that is to say the increase of production 
and the reduction in cost price, and the 
claims of the workers which, to only 
quote the principal, have in turn been : 
increase in pay, reduction in the hours 
of work, regularity of employment gua- 
ranteed by insurance against unemploy- 


ment, sickness and incapacity, the in-. 


crease of pay in terms of the cost of their 


families, and finally more recently bene- 
fit of a pension to which the master con- 
tributes with an annual holiday with pay. 

From observations made, it soon be- 
came evident that payment solely based 
upon the hours of duty would not form 
a proper solution of the problem, and that 
in order to increase the output it was ne- 
cessary to interest the employee in the 
production by paying him a supplement- 
ary salary calculated upon his individual 
output. 

The various formule invented have 
therefore given to the staff a supplemen- 
tary payment either by means of bonuses 
granted by the employer as he thinks 
proper or by the payment of premiums. 

Amongst the systems of payment based 
upon output, can be quoted : 

1. Task work, which diminishes the 


{1) Translated from the French. 


xi—8 
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overhead charges but has no effect upon 
the unit cost price as the production 
grows; 


2. Piece work, which has the same 
drawback as task work and does not 
oblige the workman to make the best use 
of the tools or materials at his disposal. 


Furthermore, task work as piece work 
can sometimes cause the workman to 
make an abnormal effort which he cannot 
maintain for a lengthy period and which 
consequently can upset the regular run- 
ning of the undertaking. In addition, 
any error in fixing the piece prices is 
either to the disadvantage of the work- 
man or the master; it is consequently 
necessary to revise the rates at intervals 
and this leads to disputes and difficuties. 


Asa result the masters have endeavour- 
ed to substitute, for the above two meth- 
ods, the following : 


1. Premium work (Rowan, Halsey and 
Atkinson systems) in which the workman 
does not receive the full price for each 
piece produced, but instead a premium, 
added to the guaranteed hourly rate : the 
workman is paid part of the saving re- 
sulting from the economy of time he has 
made, the other fraction recompensing 
the expenses incurred by the manage- 
ment in improving the tool equipment 


and the conditions under which the work : 


is done. The system also most often car- 
ries with it penalties for bad work, spoilt 
material, or insufficient output. 

When applying the system the time al- 
lowed for the manufacture of each piece is 
determined either by timing with a watch, 
or from the result of previous work. As 
the premium decreases after a certain 
output, while it stimulates the efforts 
made by the workman it does not incite 
him to overwork, and thereby avoids any 


falling off in the quality of the work or 
wastage of parts and materials. 

In certain branches of industry and 
commerce, the premium or commission 
is based upon the output, upon the re- 
ceipts, or upon the total business done 
by the receiver, the seller, the office or 
section of the undertaking. 

In the systems of remuneration analys- 
ed above, the additional salary ccrres- 
ponds to the exceptional efforts of the 
workman. It is obtained by a formula 
previously known and is paid at once at 
the same time as the salary properly 
speaking. 

Another idea has come very much to 
the fore: the need for interesting the 
staff in the consumption of consumable 
stores as a result of which premiums are 
paid for economy and investigations made 
into all causes of bad working or of dam- 
age. 

All these kinds of premiums fall into 
the same class and have as their object 
the encouragement of the staff to carry 
out conscientiously their daily personal 
work; but it was logical to go further and 
to interest the staff in the general run- 
ning of the business by making it parti- 
cipate to a certain extent in the profits 
of the business employing it. 

In the systems of profit sharing the 
staff is paid a part of the net earnings 
at the end financial year. 

The proportion of the earnings to be 
distributed is fixed by the head of the 
undertaking, the proportion varying ac- 
cording to the undertaking, being by equal 
parts or with the introduction of one or 
several factors, such as total of the sala- 
ries, length of service, grade, importance 
or value of services, family charges, etc. 

In some cases the distribution is by in- 
dividuals, the amounts being paid in mo- 
ney or capitalised in an individual book; 
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in other cases the share is collective, its 
amounts going to a collective fund for 
sick benefits, old age, or pensions. 

Profit sharing has only been introduc- 
ed in relatively few cases in France and 
Belgium. In France participation is 
moreover prescribed by law : 


4. In manufacturing companies placed 
under the law of the 18 December 1915; 

2. In mining concessions or workings 
granted after promulgation of the law of 
the 9 September 1919. 


In other undertakings, to the number 
of about 150 in France and 50 in Belgium, 
participation in the profits is entirely 
due to private initiative. With few ex- 
ceptions, so far as can be judged from the 
replies we have received, it appears that 
sharing in the net profits has only had 
a slight influence upon the amount of 
work turned out in the industry. 

Profit sharing, moreover, has not pre- 
vented certain difficulties arising, and 
these have not facilitated the extension 
of its use. It does not in fact make it 
possible to proportion the share due to 
the workman to his individual output, 
and above all his efforts are not imme- 
diately rewarded. 


* 
¥ * 


It should not however be forgotten that 
the method of payment and in particular 
the institution of premiums or gratuities 
for good output only forms one of the 
factors in improving the production given 
by the labour employed because the orga- 
nization of the work and the use made 
of the labour are factors of at least equal 
importance. 

In fact if the workman as regards his 
trade is so placed that he finds himself 
supplied with work regularly, and super- 


vised in his craft by chiefs who really 
know their business, and who are rather 
advisers than controllers, and if he feels 
himself in brief, the centre upon which 
the whole organization converges he 
works well, carried forward by the task 
itself and encouraged by the feeling that 
his work is of value. 

Furthermore, the professional feeling 
of the workman, as well as his personal 
interest, also constitute factors of the first 
importance as regards output, which have 
to-be taken into account. Moreover the 
rational organization of an undertaking 
ought to be investigated before questions 
of remuneration, not only on account of 
its prime importance but also because 
these latter very closely depend upon the 
former, whereas the contrary is not the 
case. Asa matter of fact, if a workman is 
so paid that his earnings depend upon the 
amount he produces, he will see, for rea- 
sons outside his control, his salary suffer 
considerable variations, according to the 
conditions under which his work is organ- 
ized. A method of payment which would 
be satisfactory under certain conditions 
would be inacceptable when the work is 
organized in another way. It is then lo- 
gical to investigate and to improve the 
organization of the work in a methodical 
manner, and to obtain the highest output 
that these improvements make it possible 
to obtain before making the workman in- 
terested in his production. Once this pro- 
cedure has been realized the latter will 
recelve a fair remuneration founded upon 
stable and definite conditions of work 
and any variations in it will depend so- 
lely upon his own activities. 

An examination into rational methods 
of organization as a whole does not enter 
into the scope of this report. The résumé 
above has as its object. to place the ques- 
tion of remuneration in its true place, 
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that is to say, to show that it only forms 
a part of the greater and wider problem 
of rational organization. 


* 
* * 


According to the plan of our question- 


naire, our investigations will be divided 
into two parts, as shown below : 


First part. 


Steps taken to improve the individual 
or collective output. 


Chapter I. — Premiums and gratuities 
common to employees of all Departments. 

Chapter J1. — Premiums and gratuities 
granted to employees in the Operating 
Department. 


Chapter II]. — Premiums and gratui- 
ties granted to men in the Chief Mechan- 
ical Engineer’s Department and in the 
Locomotive Running Department. 

Chapter IV. — Premiums and gratui- 
ties granted to men in the Permanent 
Way Department. 

Chapter V. — Measures affecting tem- 
porary labour or contractors employed by 
the Railway Company. 

Chapter VI, — Premiums and gratui- 
ties : special cases. 


Second part. 


Chapitre VIJ. — Measures taken to in- 
terest the staff in the general financial 
results of the undertaking. 


FIRST PART. 


CHAPTER I. 


PREMIUMS AND GRATUITIES AVAILABLE TO THE STAFF 
OF ALL DEPARTMENTS. 


SECTION No. 1. 


Premiums and gratuities intended to recompense personal merit, long 
service, keenness, devotion to duty, initiative, etc. 


A. — Personal merit. 


The Staff Agreement for the whole of 
the great French Railway Companies pro- 
vides : 

1. That at the end of each year, each 
employee shall receive a certificate of 


merit marked from 0 to 20 by taking into 
account his professional value, his beha- 
viour, his work, and the difficulties of 
the post or posts held during the year. 

This certificate is completed by a gen- 
eral appreciation of the ability of the em- 
ployee. 
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The certificates after being examined 
by the classification committees includ- 
ing representatives of the staff and ap- 
proved by the Director authorise the 
grant of seniority bonuses, and the an- 
nual gratuities considered below : 


2. That the normal period laid down to 
pass in a given grade from one scale to 
the next higher can be shortened by se- 
niority bonuses or on the contrary be 
increased by delaying the promotion as 
a punishment for serious faults. 

Seniority bonuses are distributed each 
year to the most deserving employees who 
have not reached the maximum scale of 
their grade. They are equal to 1, 2, 3 or 
4 months pay. 

— The number of employees benefiting 
from seniority bonuses cannot exceed 1/3 
of the number of employees in the grade; 

— The number of seniority bonuses of 
more than two months, cannot exceed 1/6 
of this number; 

— The number of bonuses of more 
than one month cannot exceed 1/4 of this 
number ; 

— The number of bonuses of four 
months, as well as those of one month, 
ought not to exceed 1/4 of the total num- 
ber of seniority bonuses granted. 


3. To each section of each grade cor- 
responds a standard gratuity, 4 degrees 
of augmented gratuities, and 4 degrees 
of reduced gratuities. 

The standard gratuity is a percentage 
of the annual pay (from 1.5 % for a la- 
bourer, a shunter, a platelayer, placed on 
a scale 1, to 14 % for the Divisional In- 
spector, the Assistant Engineer, Shed Su- 
perintendant, or Head of a section, or a 
first class Station Master placed in 
scale 48. 

The 4 degrees of reduced gratuities re- 
present respectively 5/10 (R4), 7/10 


(R. 3), 8/10 (R. 2), 9/10 (R. 1) of the 
standard gratuity (N.); the 4 degrees of 
augmented gratuity represent respectively 
11/10 (M. 1), 12/10 (M. 2), 438/10 (M 3.), 
14/10 (M. 4), of the standard gratuity. 

A gratuity is only paid to those em- 
ployees obtaining a certificate of merit 
of at least 8. 

Augmented gratuities can only be given 
to employees whose certificate of merit 
is at least marked equal to : 


13 for the value M. 4. 
15 ») » M. 2. 
4 ) ) M. 3. 
49 ») ) M. 4. 


Furthermore, unless authorised by the 
Director and for the scales 1 to 14 in- 
cluded : 

— the total number of augmented gra- 
tuities cannot exceed 1/2 the number of 
employees in the grade; 

— the accumulative number of the gra- 
tuities M.2, M. 3 and M. 4 cannot exceed 
3/8 of this total; 

— the accumulative number of gratui- 
ties M. 3 + M. 4 cannot exceed 2/8 of 
this total; 

— the number of gratuities M. 4 cannot 
exceed 1/8 of this total. 


The employees whose certificate of me- 
rit is marked less than 42 receive a re- 
duced gratuity. 

In addition, the gratuity can be reduc- 
ed or suppressed, either as a disciplinary 
measure by the Head of the Department 
or by the Director, or in proportion to the 


_ absences during the year. 


Société de Transports en Commun 
de la Région Parisienne. 


Premiums known as good service pre- 
miums are awarded to certain members 
of the staff (Engineers, Inspectors, Tech- 
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nical staff, Drawing Office staff, Higher 
staff in various works) to recompense 
personal merit. 

The amount allotted to each employee 
is in proportion to the work done by him 
and to the results he has produced. 


State Railways (Algerian Lines), Tunisian 
Railways, Sfax to Gafsa Railway, Ko- 
nakry to the Niger Railway, French 
Dahomey Railway Company, Upper 
Congo to the Great Lakes Railway, 
Landes Railway, Deux-Sévres Depart- 
mental Tramways, Indre Tramways, 


General Light Railway Company 


(France). 


Annual gratuities paid in accordance 
with the formule in use on the great 
French Railways. 


B. — Long service. 
Belgian National Railway Company. 
The Belgian National Railway Company 


grants gratuities for length of service 
under the following conditions : 


Employees 
(excluding officials 
and workmen 
on the staff). 


Other workers. 


C. — Keenness and devotion to duty. 


Belgian National Railway Company. 


This Company grants in exceptional 
cases gratuities of from 5 to 150 fr. for 
presence of mind, devotion to duty, etc., 
in preventing accidents, fires, or during 
such happenings. 


In addition the staff of the Company 
is induced to take an interest in disco- 
-vering broken or cracked rails by the 
grants of the following gratuities : 


Broken rails. 
Main line. | Other line. 


45 fr. | 6 fr. 


Cracked rails that had to be replaced. 


’ Main line. | Other lines. 


ei fr. | Olir, 
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The discovery of boxes running too hot 
is rewarded by a gratuity of 15 fr., and 
the discovery of any obstruction on the 
line a gratuity of 9 fr. 

The discovery of anyone throwing mis- 
siles is awarded a gratuity of 60 to 
150 fr., and the discovery of theft, mal- 
feasance, etec., to an award of 15 to 150 fr. 

Great French Railway Companies. 

The Staff Agreement applicable to all 
the great French Companies, makes pro- 
vision so that in order to reward an act 
of devotion to duty and of keenness, the 
Director can by a reasoned decision : 


a) insert the names of the employees 


in the working notice of the Department 
or of the system; 


b) grant special gratuities to the em- 
ployees; 

c) either during the year or when get- 
ting out statements of good service insert 
straight away on the table, at the position 
he has selected, the names of those men 
who have specially distinguished them- 
selves under difficult conditions. 


By reason of the exceptional character 
of these recompenses, the manner of 
granting them is not as a rule laid down 
in any regulation, except in certain spe- 
cial cases, in which the following rules 
are applied : 


Discovery of broken or fissured rails. 


Alsace-Lorraine Railways. 


| 


= In the open. In tunnels. 
| 
Breakage or fissure clearly visible... . 20 fr. 30 fr. 
Main lines. Breakage or fissure difficult to see . 30 — 40 — 
Breakage or fissure of a whole fish plate. 10 — 17.50 fr. 
| etkUse rok a Tall ae fees ene tes cot oe 10 — 
Other lines. 
Breakage or fissure of a whole fish plate. 10 — 


No gratuity is given when the discovery 
of the breakage or fissure is made by a 
man in the Permanent Way Department 
walking over a section for maintenance 
purposes or when inspecting the section 
of the line concerned. 


French Est and Midi Railways. 


Rail in the main line in the open 
25 ir. 


Rail in the main line in tunnel 37.50 fr. 
with increases up to 12.50 fr. depending 
upon the difficulty of discovering the de- 
fect. 

Rail on secondary line 42.50 fr. 

The gratuity is only paid when the em- 
ployee has taken the necessary steps as 
regards safety. It is not paid when the 
defect is discovered when repairing, re- 
laying, or maintaining the line. 
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French Nord Railway. 


Rail brokén on maim liné™s 5 7.8. ew oes 


Rail broken on shunting or holding siding line 


a 


Ree y P 30 fr. 


Employees 
in grades 2 to 7. 


Employees 
in grade 14. 


20 — 


Faris, Lyons & Mediterranean Railway. 


The discovery of broken or fissured 
rails gives rise to the grant of a gratuity 
varying from 12.50 fr. to 50 fr. and de- 
pending upon the circumstances and dif- 
ficulties of discovering the defect. 


State Railway lines in Algeria. 


Discovery of a broken rail on a 


siding. 7.50 fr. 
Discovery ofa breakage ¢ or fis- 

sure in the open and on the 

running line 12.50 fr. 
Discovery ofa breakage or fis- 

sure in a tunnel . 17.50 fr. 


Other acts of vigilance and devotion 
to duty. 


French Nord Railway. 


Special gratuities varying from : 


— for reporting a box running hot, 
10 to 15 fr.; 


— for calling attention to defective 
loading, 20 to 75 fr.; 


— for reporting wagons on chains, 
25 to 40 fr.; 


— for owl a train or rake of wa- 
gons broken away, 75 to 150 fr.; 


— for reporting or removing obstruc- 
tions on the line, 30 to 100 fr.; 


— for steps due to the presence of 


mind of a signalman or a driver by which 
a collision or run into is avoided, 75 to 
500 fr.; 
— for saving a passenger, 75 to 500 fr.; 
— for reporting a fire, 25 to 250 fr.; 
— for apprehending thieves, 15 to 
300 fr. 


Paris, Lyons & Mediterranean Railway. 


The amount of the gratuities is in prin- 
ciple fixed as follows : 

— Reporting a signal lamp out, or a 
signal working wrongly, 10 fr.; 

— Stopping a train in time before an 
obstruction or a person in danger, 20 fr.; 

— Reporting defects or various inci- 
dents (open door on a train, fire, etc.), 
4Qidr:; : 

Reporting defects or incidents affect- 
ing the safety of trains (hot box, vehicle 
on fire, etc.), 20 fr.; 

— Collecting and handing in parts be- 


longing to stock found on the line, about 


10 % of the value of the parts recovered. 


D. — Initiative. 
Belgian National Railway Company. 


The Company grants gratuities the 
amount of which varies according to the 
importance of the savings realized to 
those employees who, by their initiative 
and exceptional keenness, have contribut- 
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ed to the successful carrying out of mea- 
sures resulting either in an improvement 
of the service, or reductions in the oper- 
ating costs. 

The Company expects the Heads of De- 
partments to foster and encourage all ini- 
tiative in this direction shown by their 
subordinates. 


Société de Transports en Commun 
de la Région Parisienne. 


In order to develop the spirit of initia- 
tive of its employees, a permanent compe- 
tition has been organized in order to en- 
able each one to put forward his ideas on 
the subject of the improvements which 
could be made in the fixed plant equip- 
ment, rolling stock, or operating methods. 

The schemes are examined by a spe- 
cial Committee which, when justified, re- 
commends the suggestion to be tested and 
the grant of special gratuities. 


Paris-Orleans. 


All junior officials are invited to put 
forward all possible suggestions likely to 
improve the equipment, the methods of 
carrying out the work, or the handling of 
goods and the output or to improve de- 
tails of the rolling stock, to make the ser- 
vice more economical and more regular, 
or to reduce administrative work, etc. 

These suggestions are sent in in writ- 
ing and all are answered. 

The suggestions used are rewarded by 
grants calculated according to the total of 
the savings effected. 

Although it is part of the normal du- 
ties of the higher employees to endeavour 
to improve the methods of doing the 
work, provision is none the less made to 
grant them special awards when the sug- 
gestions received from them exceed the 
level corresponding to the usual duties of 
the employees. 


SECTION No. 2. 


Premiums and gratuities reserved to the supervising or management staff, 
based upon the results obtained by such staff in the management of 


the works to which they belong. 


Belgian National Railway Company. 
4. LocoMOTIVE DEPOTS. 


The Head of the workshops, the chief 
foreman, the foremen, leading machi- 
nists, chargemen and examiners, receive 
a collective monthly premium distribut- 
ed among those concerned in proportion 
to coefficients which vary with the posi- 
tions occupied. 

The amount of this premium is based 
upon the savings of fuel and oil, as well 


as upon the total of the premiums for 
keeping their engines in good order ob- 
tained by the drivers of the shed. 

The table on pages 2548-2549 gives the 
method of calculating this premium. 


2. MAIN WORKSHOPS. 


a) Locomotives. 


The management and supervisory staff 
of the main locomotive workshops benefit 
by a collective monthly premium divided 
amongst those concerned in proportion 


to coefficients varying with the duties 
and the numbers of days at work. This 
premium is fixed according to a scale 
which takes into account the three fol- 
lowing factors : 

— Number of locomotives turned out; 

— Mechanical complications of these 
locomotives ; 

— Extent of repairs carried out. 


b) Wagons. 


The management and supervisory staff 
of the workshops benefits by a monthly 
collective premium distributed in the 
same way as in the case of the manage- 
ment staff of the locomotive workshop. 

This premium is based upon the aver- 
age time taken for repairs carried out in 
the shops, upon the number of wagons 
multiplied by 10 hours repaired, and 
upon the number of effective hours of 
work in the shop, these three elements 
being compared with the results obtained 
in each of them in 1926. 

The table on pages 2548-2549 gives the 
method of calculating this premium. 


c) Carriages. 


The management and supervisory staff 
of the carriage works benefits by a pre- 
mium similar to that granted to the staff 
in the main wagon workshops. The fac- 


tor relating to the time taken for the re-. 


pairs does not however enter into the cal- 
culations of the premium. 


a), b), c) Staffs responsible for carrying 
out the organization in the main work- 
shops. 


The premium allocated to these em- 
ployees is based upon the increase in out- 
put obtained in the shops since 1926. 

The table on pages 2548-2549 gives the 
method of calculating this premium. 
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Great French Railway Companies. 

For the whole of the great French Rail- 
ways, the staff agreement provides that 
at the end of each quarter a management 
premium shall be granted to the staff 
controlling the workshops under the 
Chief Mechanical Engineer and the Lo- 
comotive -Running Department: this pre- 
mium can be augmented or reduced ac- 
cording to the quality of the work done 
and the results obtained by each man. 

On certain Companies, this premium 
varies without any formula being appli- 
ed; on others, formule are used in which 
are included factors the value of which 
depend upon the proper management of 
the work. 

Although no management premium 1s 
provided by law for the charge hands and 
the assistant charge hands, most of the 
great Companies have decided to let these 
men share in such premiums as those 
paid to men of higher grades. 


French Est Railway. 
a) Locomotive depots. 


The management premium granted to 
the superintendent, assistant superinten- 
dent, and foremen, of the depots, inspec- 
tors, assistant inspectors, and leading 
drivers, varies in accordance with a for- 
mula, which takes into account any work 
done beyond carrying out the usual du- 
ties, the profitable use made of the engi- 
nemen, the output of the depot shop, the 
proper use of unskilled labour, and the 
savings made in the amount of materials 
used. 

The table on pages 2550-2551 gives the 
formula used. 

The total of the premium so obtained 
may be reduced for untoward incidents, 
delay in getting a pilot engine ready, or 
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for any professional mistake. They are 
augmented in the event of any pilot en- 
gine being made available very quickly. 

The chargemen and _ assistant-charge- 
men at the locomotive depots share in 
part of the collective premium allocated 
to the workmen based upon the total time 
allowed for the whole of the work shown 
on the price lists (see chapter III, sec- 
tion 3). The amount paid to each of 
these men is in proportion with a coeffi- 
cient varying with the grade. 


bh) Repair shops and running repairs 

posts. 

Management premiums for superinten- 
dents, assistant superintendents, foremen, 
charge hands, and assistant charge hands 
of the maintenance gangs, are calculated 
by the formule shown on the table on 
pages 2550-2551, which takes into account 
thea total time allowed for repairing the 
wagons, the total time taken to do the 
work, the total of times not shown on the 
lists. 

c) Main workshops. 

The chief foremen and foremen be- 
nefit by a management premium which 
varies with the proportion of the time 
spent on work included in the lists in 
relation to the total time taken by the men 
in the section of the workshop the super- 
visor controls. 

The charge hands and assistant charge 
hands benefit by an hourly premium va- 
rying as the above and with the saving in 
time effected by the workmen on the time 
allowed. 

The formule by which the premium 
due to the men is calculated is given in 
the table on pages 2552-2553. 


d) General stores. 


The chargemen and assistant charge- 
men of the labouring gangs are granted 


an hourly premium in order to induce 
them to increase the proportion of time 
passed on work shown on the lists. 

The corresponding formula is given in 
the table on pages 2552-2553. 


French State Railways. 
a) Locomotive depots. 


The quarterly management premiums 
due to the management staff at the depots 
is increased in proportion to certificate 
of merit awarded by the depot carrying 
marks from 0 to 20. These marks are the 
arithmetical mean of the partial marks 
obtained under each of the following 
heads, for which marks are given : 


a) Failures; 

b) Maintenance; 

c) Cost per kilometre; 

d) Fuel consumed per tonne-kilometre; 
é) Oil consumed per kilometre; 

f) Time lost. 


The premium is augmented if the 
marks awarded exceed 12; it is reduced 
when they are less than 12. The legal 
premium is awarded when the marks 
equal 12. 

The charge hands receive monthly 
premiums calculated by the formula : 
P —n < K X 20 fr., in which n repre- 
sents the number of days on duty and K 
a percentage depending upon the output 
of the gang supervised. 


b) Main workshops. 


The management staff, the head of the 
main works, and the foremen benefit by 
a legal premium the increase depending 
upon the general output of the shop and 
the reduction in the general charges. In 
addition, the premium can be reduced if 
mistakes are made or in the event of any 
undesirable practice taking place. 
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The chargemen and _ assistant-charge- 
men are only concerned in the normal 
monthly production of the gang they 
control. 

The formule by which the premiums 
are calculated are shown in the table on 
pages 2552-2553. 


French Nord Railway. 


Locomotive depots. 


The increase in the legal premium due 
to the superintendents and assistant su- 
perintendents of the depots, the control- 
lers and the leading drivers consists in a 
percentage of the average premium of the 
drivers in service of the depot for the 
quarter under consideration, with a re- 
duction in ratio to the number of failures 
or casualties; this percentage is given by 
the formula : 


Cae oe 
T400\ ~ 30) 
in which P = the average premium of 


the drivers at the depot, 7 — number of 
failures per 100000 km. 

The foremen and chargemen control- 
ling repair gangs profit by a premium 
consisting ot two parts : 

a) the average of the premiums allocat- 
ed to assistant-chargemen (see chap- 
ter III, section 3); 


b) a fixed premium for each engine ree 


paired during the quarter (deductions 
being made for any failures occurring 
during the period of guarantee). 


Paris, Lyons & Mediterranean Company. 
a) Locomotive depots. 


The quarterly premium allotted to the 
management staff of the depot is equal 
to the standard legal premium to which 


is added a personal increase and an in- 
crease for the depot. 

The personal increase is based upon a 
note granted each employee according to 
the work done. 

The increase for the depot is calculated 
by a formula which is given in the table 
on pages 2554-2555 which; takes into ac- 
count the following factors : 

The mean daily mileage of the engines; 

The mean daily mileage of the drivers; 

The mean daily mileage of the fire- 
men; 

The daily work done by the drivers 
and firemen; 

The output of the workmen; 

The number of failures. 

The foremen are only affected by the 
first and the last two of these factors. 


The chargemen and _ assistant-charge- 
men are only affected by the output of 
the men they control. 


b) Main workshops and repair shops. 


A note is awarded to each member of 
the management staff; a scale fixes for 
each grade the total amount of the pre- 
mium in relation to this note. 

In future, the premiums of these agents 
will take into account the results obtain- 
ed in reducing the general charges of the 
shop and also, if possible, saving mater- 
ials. 

The chargemen and under-chargemen 
will be given a premium based upon the 
output of the men under their charge. 


Paris-Orleans Railway. 


a) Locomotive depots. 


The increase in the legal quarterly pre- 
mium granted to the superintendents, as- 
sistant superintendents, and foremen at 
the locomotive depots, to the inspectors 
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and leading drivers, takes into account 
the following factors : 

Consumption of fuel; 

Cost of repairs; 

Number of failures; 

Cost of office staff; 

Result of special working. 


The chargemen and _ assistant-charge- 
men are affected only by certain of these 
factors according to the work they do. 
The total of the premiums paid to the 
chargemen and assistant-chargemen at 
the. works is added together and divided 
among the men who are concerned, tak- 
ing into account the work done by each. 


b) Maintenance. 


The increase in the quarterly premium 
allotted to the inspectors, heads of repair 
gangs and foremen is the result of the 
following factors : 

Output of the workmen engaged on re- 
pairs carried out on repair sidings; 

The cost of repair materials on repair 
sidings; 

Number of engines lifted (converting 
into a lift, part lift, inspection of axle 
boxes, etc.) ; 

Number of brake inspections; 

Economies effected by using second 
hand material; 

Number of failures attributable to 
maintenance. 


The premium allocated to the charge- 
men and assistant-chargemen depends 
upon the same factors : the total amount 
granted to each man is determined in the 
same way as for the chargemen and as- 
sistant-chargemen in the locomotive de- 
pots. 


c) Main locomotive workshops. 


The management staff in the main 
shops from the assistant-foreman up to 
the heads of the shops are granted in- 


creases of the management premiums 
based upon the results obtained under the 
following heads : 
Time taken to repair the locomotives; 
Time spent on repairs; 
Time detail parts take in the shops; 
Reduction in general charges. 


The chargemen and _ assistant-charge- 
men are granted a premium based upon 
the same factors. 

The total of the augmented premiums 
paid to all the management staff in any 
one works is brought together and divid- 
ed according to the work done by each. 


d) General stores. 


The charge hands of the labouring 
gangs receive a premium based upon the 
results obtained under each of the fol- 
lowing heads : 

Cost per ton handled; 

Time wagons are kept out of traffic; 

Delay in despatching materials to the 
works. 

The premiums are brought together for 
each stores and distributed among those 
concerned, according to the work done 


per man. 


* 
Ee ae. 


The formula by which the amount of 
premium due to the management staff at 
the depots, main repair shops, and general 
stores are calculated are shown in the 
table of pages 2556-2559. 


Other railways. 


Home Railways. 


Société des Transports en Commun 
de la Région Parisienne (S.T. C. R. P.) 


The chargemen and assistant-charge- 
men receive an hourly premieum, the va- 
lue of which is proportional to a certifi- ~ 
cate of merit having marks from 0 to 20. 
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Indre Tramways. 


1. The superintendent of the depot res- 
ponsible for the maintenance of the stock, 
and for supervising the engines receive 
each month a premium equal to 20 % of 
the fuel and oil saved by the drivers. 

2. The trafic inspectors are given a pre- 
mium of 5 fr. for every 1000 fr. of re- 
ceipts obtained above a fixed minimum. 


Jura and Haute-Saéne Light Railways. 


The leading drivers and depot superin- 
tendents are given premiums calculated 


upon the average saving of coal and oil 
or current shown for each locomotive. 


Colonial railways. 
Lower Congo to the Katanga Railway. 


The heads of the workshops, foremen, 
and charge hands are given a monthly 
premium calculated on the Rowan sys- 
tem. 

The staff at the sheds are given pre- 
miums calculated upon the kilometres run 
by the locomotives and the fuel saved. 


SECTION’ No. 3. 


Premiums and gratuities granted to Headquarters Staff, Departmental 
Headquarters, Divisional Headquarters, or District Offices carrying 


out office work. 
French Est Railway. 


— Central Office dealing with the wa- 
ges of the operating staff. 

— Employees in divisional offices pre- 
paring permits for the train staff. 

Premiums in proportion to the time 
saved by improving the output. 

If A is the time allowed in hours to a 
group to carry out a certain work, 

and T the time actually taken by the 


group, the gratuity G allocated (when T 


is at the most equal to A) is: 
G = 0.125 A+ K (A—T). 
According to the values of the coeffi- 
cient of economy 
A—T 
A 
K varies from 1 when e—O to 
2 when e > 04. 


The individual gratuity is caleulated in 
proportion to the time on duty during the 


=> 


work for which the premium is allowed, 
with an inerease of 1/5 for the head of 
the group. 

— Rolling stock and Locomotive Run- 
ning Department Accountant’s Office, 
using calculating and statistical machines: 


Operators on the punching machines : 
hourly gratuities of 0.15 fr. for 200 cards 
punched, and 4 fr. for 430 cards. 

Operators on the calculating machines 
for dealing with the wages of the staff : 
hourly gratuity of 1.05 fr. for 39 accounts 
prepared in the hour, at 7.75 fr. for 60. 


Paris-Orleans Railway. 


The Head Accountancy Office dealing 
with the wages of the operating staff, 
using calculating machines : 

For each man and by the month is cal- 
culated : 

a) the number of individual accounts 
completed, the increase diminishing from 
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30 to 5 % when the employee has been 
from 1 to 8 months in the office; 


b) the time in hours working at the 


machines ; 


c) the quotient <. 


The individual monthly premium is 
calculated by multiplying the number of 
hours employed at each machine by the 
hourly premium as a function of mean 
hourly output. This premium rises from 
nothing for an output of less than 345 
individual accounts to 1.85 when the 
hourly output is 49.5. 

Locomotive Running Department; of- 
fice dealing with premium and mileage : 

-— The female staff used to punch the 
cards for the sorting machines, and 
« Powers » tabulating machines 


. A — 90N 
A 


N = the number of hours spent punching 
the cards per month. 


A =the number of cards punched during 


the month. 
The formula gives : 

For an average of 95 cards per hour a 
premium each month of 17.55 fr.; 
For an average of 100 cards per hour a 

premium each month of 33 fr.; 
For an average of 105 cards per hour a 
premium each month of 47 fr. 


Control common to all the main French 
Railways. 


1. Checking the rates for goods sent by 
slow goods train. 


a) The checkers are allocated : 0.05 fr. 
‘for each rate corrected and 1 fr. for each 
hour saved. 


The formula on which gratuities are 
awarded is as follows : 


G = 0.08R + 4.00 ei 


-o OR 
5 — 4) 


in which : 

R= the number of rates corrected; 
i= the number of despatches checked; 
H == the time taken. 

Penalties are imposed for errors and 
omissions due to the checkers and inspec- 
tors. 

b) For the staff working the calculat- 
ing machines the following formule are 
applied : 

Hand machines : 


9 
9 


\ 195 — 4) 


Electric machines : 


EK + 2.5R \ 


G = 1.00 —H) 


ees Gb 
in which : 
— the number of consignments; 


R = the number of rates; 
H = the number of hours of work. 


c) For the staff preparing advice notes 
of corrected rates : 


Cee 00(7,— 8] 


in which : 


N = the number of advices peomeas 
H = the number of hours of work. 


d) For the checkers : 
oH at — 1) 


in which : a 

E =the number of mistakes found; 
V ==the number of articles rechecked; 
H == the number of hours work. 
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Table showing the formulae used by certain railway 
in vary 


Belgian Natl 


a) Locom® 


Savings made by the whole of the locomotives in the shed 


Py = 


a/100 of the price of the standard coal per ton of combustible. + 6 fr. par 100 kgr. of oil. 
| 


a) and b) vary with the position occupied : 


for all officials other than instructor drivers. 


4 
6) Main wi 


Time taken for repairs, 


ie average time taken for the most recent repairs in the shop considered 
D ~~ average time taken for the most recent repairs in the workshops of equal importance 


d 
(In order that a premium may be allotted : =i must be > 0.7). 


Staff responsible for superv 


Average daily output in 1926. Ay 


N 
i 7 8 For the meaning of N, and T, see above. R= 
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julate the premiums awarded to the management staff 
ps 


rr 


way Company. 


lums for keeping in good order the engines booked to the drivers of the shed Total 


yee P=Pi+P, 


of the premiums for good mainten- | + im of the premiums for keeping 


of their engines granted to the] the engines in good order granted to 


e of the drivers. those drivers who have exceeded since 
last general repairs the mileage re- 
quired. 

Ss. 


ber of wagons — 10 hours repaired. Number of hours of work. Total. 


Number of wagons — 10 hours Monthly average number of hours Nees det Se s < (=) x (2) 
4 


repaired during the month. DB aes in 1926 T, 
- Average number of wagons | T, Number o! hours of work in the P, is fixed per wagon — 40 hours 


— 10 hours repaired in 1926. month considered. 


according to the size of the shop. 


organisation of the workshops. 


output in the month considered. | Total. 


the meaning of N, and Ty, see above. P = 100 [1 + 3 (Rg — R,)] 3. 


XxI—9 


a) Locomotives Depots. 


Improvement on ordinary 
booked working. 


: Premium train mileage 


~~ Total train mileage 
The mileage of engine is subject toa 
premium when it exceeds a certain 
minimum and when the engine has 
been handled by more than 4 different 
sets of men. 


Increase : 
N'to/ = 0.66 (Ny — 60) 
GiLN, = 60'o1.): 


| Reduction : 
N‘40/, = 0.66 (50 — N,) 
(if Ny << 509,). 


| Neither reduction nor increase : 


if + 50 Jo < Ny <60°Jo. 
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Use of enginemen. 


Number of enginemen 
N, = _ days used in driving 
the engines 


corresponding allocation. 
The allocation results from the days in 


service and from the kilometres run 
in supplementary workings. 


Increase : 


N's ol — 33 (106 = No) 
(if Ny < 106 9/0). 


Reduction : ‘ 
Nn lo ae (Ng = 140) 
(if Ng > 110 °/o). 
Neither increase nor reduction 
if: 106 °/o << Ny < 110 °Jo. 


Output of the shop. 


no Bee 
eee Pe 


R=number of theoretical km, | 
paired by the shop (coeffici 
taken into account the 
complication of the engin 

P = number of theoretical km. 
ried out by the depot. 

vy = the hourly allocation per theoret 
km. repaired. , 

p = the hourly allocation per the 
km, run. : 

N = number of man-hours at the w 
shops during the period e 


dered. 
Ns +0.20 
Nig = 1.25 a j 
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Railway. 
$ ' - | 
Use of labourers. Materials. Total. 
Number of man-days used ~ a—D a =allocation. P=Ps (aN, +BN'+7N'3+8Ny 
in the shed. Ns = D = issues. +eéN':)aByde vary with the posi- 
7 ee : ati rae Rios ; tion held. 
the corresponding allocation. Certain materials are not taken into 
account owing to their nature (smoke | Ps = legal standard premium. 
age : tubes, springs, etc...) or of the use . : 
made of them (materials for appren- If necessary, to this are added supple- 
Ni, fo = 1.5 (106 /o — Ny) tices, materials for first construction, mentary allocations so that for the 
(if Ny < 106 Jo). etc...) whole of the system : 
a (sum of money) = Ni +N’, +N’, +N’, > 0.85 
aCe : A-+ BPm-+ CRm. and N', > 0.45. 
Wi o/, = 1.5 (Ny — 110 °/o) A = constant for a depot. 
Gf N, > 110 °7/o). B =allocation for 1000 theoretical 
km. run. 
ler increase nor decrease if : C = allocation for 4 000 km. repaired, 


Pm = theoretical km. run. 
Rm = Theoretical km. repaired. 


(The theoretical km. are deduced from 
the actual km. by taking into account 
shunting in stations, types of engines, 
special difficulties ‘of w orking, and 
the age of the engines.) 


106 lo < Ny < 110 Jo. 


Increase : 
N',0/, = 2.5 N; if Nz >0 
Deerease : 
N's °¢/o = 2.5 (Nz — 10) 
if N-< — 0.10 
Neither increase nor decrease if : 
—0.10<Nz<0. 


EEE 
number on incidents by class. 

coefficient (per incident). 

‘Coefficient of reduction (per depot). 

coefficient varying with the grade. 
. Se 
: 7 P= Ps (i+ oR) 

: Repair managers and assistant / 4 — coefficient varying according to grade. 

tere at Ps — standard legal premium. 


eS LL ee | 
:' Chargehands and assistant chargehands : 
P =K & 125R (monthly premium). 

K = coefficient varying according to grade. 


[ 
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French 
c) Main Workshops. 
PF 
Works managers, foremen. 


Pp =P, (1+K—=2) 


Ps = Quarterly legal premium. 
K = basic coefficient (according to the shop.) 
T = total working time in the section controlled. “ 


To = time taken in this section on work no shown on the lists. 


d) Main Stores. ; 
Hourly premium of the chargehands and assistant chargehands of the labouring gang 


at fe BM 


ge nd (ieee 2S ge eee 


lilway (continued). 
) 
eaeEeeeEeEeEeEeE—eeeeee ee 


Chargemen and assistant chargemen. 
. 
a 


T— To 


1 = Py [ K+ { = —m ) | hourly premium. 


K = 1.4 for chargehands, 
1.07 for assistant chargemen. 


P, = Augmented hourly premium of the workmen in the section considered. 
(see chapter III, section n° 3). 


g = time made up by the gang on the total allowed ¢g. 
m = Coefficient varying for each gang. 
T = total working time of the gang. 


To = time taken by the gang on work not shown on the lists. 


E = total time taken to carry out work shown on the lists for the whole of the stores. 
M = total time taken for carrying out work not shown on the lists. 


p = average premium allotted to the labourers in relation to their output. 
(see chapter III, section 4). 

a = 2 for the chargehands 
and 4.5 for the assistant chargehands. | 


Total. 


Bad work, errors. 


Management Staff : 


oer [eee (Ree ila « 


p = extra premium added to the quarterly management premium. 


reduction factor in francs as punishment 


for bad work or mistakes. 


Ps = legal quarterly premium. 
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Locomotives depots. 


Increase in premium for the depot. 


Management staff : ws 


2 (pa + pe + 73) + 34 + 61 4+ 5d 


ss 20 


ey "Pade need" 


ry P2P3 ¢ l and d are notes bearing from 0 to 20 corresponding to the results ob 


Average daily mileage run by |Average daily mileage of the |Average daily mileage of the |Average daily ep 
| the engines P, compared with | drivers Py compared with a | firemen P3 compared with a | of the drivers and fire 
|| a standard mileage P’, fixed | standard mileage P', fixed | standard mileage P', 

{| quarterly. quarterly. quarterly. 


) 
] 
| 
| 
| 
| 
i 
i 
i 
i 
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Mediterranean Railway. XV-—45 
Personal increase. Total. 
Yoremen. The personal increase is based | Premium=average premium 


. : 5 ; upon a note given to each 
The increase in premium of the depot is based, as regards employee according to the 
the men, on: work done. 


p, + 21 + 2d 


ov 


-+ personal increase 
+ depot increase. 


N,v, = 


n each of the following subjects : 


futput of the workmen mea- |Number of failures D compar- 


sured by the theoretical num- 
oer of lifts carried out in the 
month. 


ed to a normal value D’ repre- 
senting a number of failures 
which must not be exceeded, 


~his number is compared toa | equal to 2 per 100000 km. 
standard value 


=== average number of fitters 
sased in the depot. 


: == the number of fitters re- 
quired. 


-= coefficient. 


; 

: 
j fuses Lt D ~=D' be 
L D 


is calculated. 


is calculated. 


Locomotive depots. 
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See eee | 


[ 


Paris-Orlea» + 


Consumption of fuel. 


C = amount of fuel allotted to the 
depot (in terms of km. run). 


¢ = actual consumption. ee 


Cost of repairs. 


price allotted for repairs to the 
locomotives in terms of the |} L 
number of km. (material and 
labour). B 


actual expenditure. 


Maintenance. 


i] 
Number of untoward incidents. 4 


iL 


number of incidents allowed pie 
400 000 km. run. | 
mileage worked by the depot } 
4 000 km. 


number of incidents (counted § 
simple, double or al accor! 
ing to importance). 


Output of men carrying out 
repairs in sidings. 


N, = average number of 
repairs carried out 
per day of 8 hours. 


M, 


M = allocation. 


N = allocation. 


average consumption 
per vehicle, 


Rolling stock repairs. 


Average quantity of material 
used 
per repair in the sidings. 


Number of lifts. 


Ly 
theoretical 


L = allocation. 


average number of 
units (in 
terms of the compli- 
cation of the vehicles) 
per day of 8 hours. 


L 
| 


Number of brake 
overhauls. 


R, average . num ber | 
imaginary brake ac 
justments (taking int 
account the extent 
work done) per da 
of 8 hours. E 


R = allocation 
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Vea: 


lilway. 


Output of special 


Cost ot works staff. : 
working. 


LH — h A special order fixes 
Cee el 00) E from the actual 
number of men used 

6v + 40! for special wo. king 

>; in comparison with 

on the allocation per 

t — 2, 1 000 km. of special 
Ba aoa oe. workings. 


= allocation per 1000 km. in 
hours of works staff. 


= number of actual hours. 


= theoretical hourly output in hand- 
ling fuel (compared in the form. 
ula to the average output : 
ee .). 


Total. 


Superintendents, district superintendents, foremen, 
inspectors, leading drivers : 

P=(1-+ K)Ps Ps = legal quarterly premium. 

K = aA + 6B + c0 + dD + eB 

a, b, c, d, e are coefficients varying with the grade and 
duties of the employees considered (for the leading 
drivers the last two elements D and E are not taken 
into account). 


For the chargehands and assistant chargehands, of 
labouring gangs (cleaners) : 


ih H=number of men allowed. 
x 100 


H 
a 4 
is h=actual number of men 


allowed. 


For the chargemen and assistant chargemen of gangs 
of skilled workmen : 


P= 5A —— 2B 
The chargehands and assistant chargehands of the coal 


gang men : 
P= 5c) 


Incidents. 


Total. 


jnomies resulting from the | Number of incidents that can 


use of old materials. be charged to repairs. 
s VvV,—V I, —I 
aay 18 mee 


b= average saving effected 
by using old materials | 1, = number of incidents 
per vehicle. recorded. 


_ allocation. I = allocation. 


Inspectors, 
: Chargemen 
Repair managers, i 
and assistant chargemen. 
Foremen. 
= (1 + K) Ps 
= O83 ASE OS Boe PK 9 
0450 +040 D+ x 
0.05 E + 0.25 F. y 
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Locomotive shops. 


REPAIRS TO LOCOMOTIVES. 


Time in the works. Time taken for the repair. _ Time detail parts are in the 


| N = number of days allowed for the | H = number of working hours allotted | T = number of days allowed 
locomotives repaired (time vary- for the repairs of the engines pairs of parts sent to the 

ing with the extent of repair) Le according to the repairs a 
done). 


|| 2 == number of days taken. 
| h = number of hours taken. 


¢ = number of days taken. : 


es | 


er Gee See ring ee 


Railway (continued). 
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General charges. — Workshop expenses. 


General charges and workshop expenses. 


Sikes 
Paar oe 


== total of the general charges allocated in terms 
tof the number of men. 


= actual expenditure. 


Total. 


Shop managers, first foremen and] Chargehands and assistant char- 
foremen. gehands. 


P = Ps (1 + K) __ 230 X K 


K-05 A22R -05.C Ep 


Delays in dispatching materials to the works. 


| 
4 time allowed for sending materials out. 


= time taken for sending out materials. 


PE | = 


TOTAL. 


100 X K 
0.5 


K=05A1+B+05C 
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Penalties are imposed for mistakes not 
discovered as well as for mistakes com- 
mitted. 

The average premiums paid monthly 
amount to 45 fr. approximately for each 
man. It represents about 4 to 5 % of 
the rate of pay. 

For the clerks in entree of a section 
or assistant chief clerks, the premium is 
multiplied by the coefficients 1.2 and 1.3 
the average obtained by dividing by the 
total number of men under their orders 
the total of the premiums gained by these 
latter. 


2. Checking the rates for goods sent 
by fast train. 


As from the 1 January 1923, a pre- 
mium of 0.25 has been given for each 
rate drawn up above the 185 required 
monthly. 

In addition, a premium equal to 0.25 % 
of the products of the rates quoted is 
granted for the part of this product 
which exceeds 5500 fr. in a month. 
Every error results in a penalty of 0.50 fr. 
per mistake, and 0.50 % of the total of 
the incorrect rate. 

The average premium paid monthly 
amounts to about 45 fr. per man; this 
represents approximately 4 to 5 % of the 
total wage. 


3. Statistical machines. 


a) Shop in which the cards are perfo- 
rated : 
The formula in use by which the gra- 
tuities are arrived at is as follows : 
Go HN. (er) 
in which : 
lithe number of hours of work; 


N=the hourly premium varying with 
the output; 


Q —a coefficient of quality (exactitude 
in dealing with the numbers of 
stations) ; 

r ==a reduction factor corresponding to 
the mistakes committed other 
than those in connection with the 
numbers of stations. 


The average is about 120 fr. represent- 
ing about 12 % of the pay. 


b) Card sorting shop : 
~— Sorting the cards : 
E \ 
=O) mag oe 
Cea (i 350 4) 


— Rearrangement of the cards, space 
and total : 


(a4 fe 5 a h) 


— Search for incorrect cards : 


‘ N 
Ga Lin. ‘a —4) 
in which : 
E = number of consignments per month; 
N—number of incorrect cards; 
H = number of hours the machines are 
used. 


The distribution of the gratuity is ma- 


de as a whole, because the speeds of the 


machines are not the same, and because 
the head of the office must be left full 


_ innitiative with regard to giving out the 


various work to those men likely to give 
the best output. 

The chief of the sorting shop (head 
clerk) is counted as 1.5 and each of the 
others as 1 unit (or fraction if he has 
been away during the month). 

The premium ‘Yepresents about 11 % 
of their pay. 


c) Tabulating shops (printing by the 
Hollerith tabulating ae from the 
perforated cards). 
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The formula for the individual gratui- 
ty is: 
E— bu 


3 = 0.19H + —T— 


in which : 


EK — the number of cards tabulated; 

H = the number of hours taken to tabu- 
late the cards; 

b == the basic output (varying from 2 200 
to 2800 according to the kind of 
work needed). 

No premium is alloted unless 


E—-bDH > 0. 


When two machines are used at the 
same time the employee receives during 
the time the two machines are working, 
the mean of the gratuities obtained from 
the use of both one and the other machi- 
nes. 

Premium of 140 fr. on the average, 
which represents about 13 7% of the pay. 


4. Recapitulation of the accounts for 
incoming goods by means. 
of the Mercédés machines. 


A premium of 1.50 fr. per hour is 

allotted, the formula being 
N 
{ fr. 50 & - Hi) 

in which : 
N ==the number of lines copied; 
H — the number of hours of work. 

Average of 95 fr., a sum which repre- 
sents about 9 % of the pay. 


5. Checking the inwards traffic. 


This consists in checking by hand the 
advice notes of incoming traffic from the 
stations with the tabulated lists. 


The gratuity is calculated by the fol- 
lowing formula ; 


G = 0.175H + 0.30 
in which : 
F = the number of mistakes found; 


H =the number of hours of work with 
the condition : 


150K 
00 He 0; 
The average about 60 fr. representing 
approximately 6 to 7 % of the pay. 


(130 + 20)E 


700 H 


6. Checking the numbers from the dis- 
patching stations, shown on the tabu- 
lated list. 


By means of a Burroughs machine the 
numbers from the stations are added to- 
gether. 

The formula for the premium is : 

tn Shee rap ox N + 20E 
G = 0.425H + 0.625 eee H 
in which : 
K =the number of mistakes found; 
N = the number of articles checked; 
H — the number of hours of work, with 
the condition : 
N+20E , 
vies He> 0: 

Average premium about 25 fr. repre- 

senting about 3 % of the pay. 


T. Accounts classifying work. 


For classifying consignment notes by 
fast goods trains and advice notes of col- 
lection of charges which, in view of the 
checking that has to be done by the Com- 
mon Control, ought to be grouped by the 
despatching stations after having been 
checked by the receiving stations output 
premiums based upon the saving of time 
made by each man, have been instituted 
quite recently. 
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The formula used is of the type : 
G=1 fr. (A—T) 
in which : 
A= the time allowed; 
T = the time taken. 
A has been fixed by taking into ac- 
count the average output required for the 


different classes of papers to be sorted : 
For despatch notes : 


N 
A= 355 
For receipt of payment, fast goods traf- 
fic : 
N 
‘= 190 
For receipt of payment, slow goods traf- 
bie | 
; ; N 
ae A= 995 
N eit the number of documents clas- 
sified. 


Société des Transports en Commun 
de la Région parisienne. 


4. Typewriting work : 
Monthly premium : ih ; 


R hoe paetee! 
Samiti 


. ss 
" o 24, L Read ; alas 
Spl? th) Ho” ae 
| mad kD Vib r* ‘ bee * 
~ Rast ee 4 hi be i oe ras: ‘ 
— io” 


© dinmtg gotta 


ie 2: 
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t is the rate allowed, 
L is the number of lines type written, 
H is the time the employee is on duty, < 


h the time taken for various works > 
such as : collecting papers; putting 

in holders, taking short hand no- A 
tes, etc. 3 

s 


a the minimum hourly task imposed. 


2. Indexing papers, sorting papers and 
office work in general : 


Individual monthly premium : 


DV BA ich) 
ie ea ee 


in aoe a 


V represents the value of the ae 

done by the employee during the 
month, calculated as follows : 
— number of simple individual 
operations multiplied by the time 
allowed for each, the whole of — 
which being valued at the rate oa 
ire per hours! Moy 

h is the number of hours actually | wid 

duty: Se 


" 
es oe ee vi 
’ 


ara sie a . OF EE at OES 


—= : : — ad 


f 
- 
> 
‘ 
6 
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CHAPTER IL. 


PREMIUMS AND GRATUITIES AFFECTING THE EMPLOYEES 
IN THE OPERATING DEPARTMENT. 


SECTION No. 1. 


Premiums and gratuities granted to employees dealing with passengers 
in the trains or in the stations on arrival, or on departure. 


Most of the Companies grant to the and of the sum of money collected as 


staff dealing with passengers a premium supplement. 
which is usually a function of the num- The table below, indicates the rates in 
ber of passengers with incorrect tickets, force : 
Premium fixed Percentage 
a for each passenger {ofthe sums collected, 
whose ticket granted 
is out of order. as supplement. 
Belgian National Railway Company. . . 0.40 1/5 
French Main Railways. ..... 0.45 2 lo 
Algeria meStaterRallways! sts stey cs ye. RRP ON were) lant 0.15 2 0/4 
Conakry to the Niger Railway :....... 0.40 1.50°/o 
Rimesgtompneg Nicer Rallwavit tn sae ee wee oe 2) ae 0.10 1.50°/o 
TinistaneRailway Company) tui): ks -re hae oe 0 15 3.75 °/o 
Collectorss Beams so. sarees 1/4 
Northern Light Railways 
Drivers: A peerete sae sae 0.50°Jo 
Deux-Sévres Departmental Tramways ...... . : ase 1 %o 
anc esp Rall way sieeve agate: kc komt e cen ee He hed 5] 
StaxstouGaisa:tailwaye a=. ee) ch sn.) peta. cReie® BAG 3 Fo 
French Dahomey Railway Company. ......... a 1 Jo 


The premiums are generally paid on 
the same basis as when in the event of 


There are various methods of distri- 
buting the premiums between the man 


who disccvered the passenger with in- 
correct tickets and the inspector who col- 
lected the excess fare. 


fraud, a summons has been served on a 
traveller without any excess fare having 
been collected. : 
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In addition, certain Companies, such as 
the Est and the Paris, Lyons & Mediter- 
ranean allow to the travelling inspectors 


a monthly gratuity based upon the num- 
ber of irregularities discovered during 
their tours of inspection. 


SECTION No. 2 


Premiums and gratuities granted to the staff dealing with checking 


and handling of goods. 


A certain number of the great Com- 
panies grant special gratuities to the 
agents who discover and report false sta- 
tements of weight or of the nature of 
goods in order to encourage them in 
their work. 


False declarations of weight. 


Belgian National Railway Company. 


The gratuity is proportional to the im- 
portance of the sums recovered : 


145 % when the amount is up to 
3.000 fr.; 

10 % between 3001 and 6 000 fr.; 

5 % between 6 001 and 10.000 fr.; 

2 % between 10000 and 50 000 fr.; 

11/2 % on the part exceeding 
50 000 fr. 


(based upon the relative supplementary. 


rates for the Belgian part of the jour- 
ney.) 

If the checking of the irregularities 
involves weighing, half the gratuity is 
granted to the employee who discovers 
the irregularity, the other half being dis- 
tributed between the men who carried out 
the weighing. 

If not necessary to weigh the consign- 
ment, the reward goes without deduction 
to the men who found out the error. 


Main French Railways. 
Midi. 
Men in the lower grades (grades 1 to 7): 
25 % of the amount received up to 
rAd eb a ie 
Above 20 fr. : 25 % for the first 20 fr. 
and 5 % for the remainder. 


(With a maximum of 400 fr. per con- 
signment. ) 


Paris-Orleans. 


31.25 % of the sum collected up to 
20 fr. of surtax. 
6.25 % for the part above 20 fr. 


(With a minimum correction of rate 
of 2 fr.) 


Nord. 


Special gratuities without fixed for- 
mula calculated by taking into account : 

— the grade, the degree of specialisa- 
tion, the initiative, and the persistance 
of the man who found the irregularity, 
as well as the total of the supplementary 
charge. 


Paris, Lyons and Mediterranean, 


15 % of the additional payment collec- 
ted up to 1000 fr. inclusive; 

10 % of the additional payment ¢ collec- 
ted from 1000 to 2.000 fr.; 


2565 
XV—35 


5 % of the additional payment collec- 
ted from 2 000 to 4.000 fr.; 

2 % of the additional payment collec- 
ted from 4000 to 10 000 fr.; 

1 % above 10000 fr. 


False declarations as to the class 
of goods. 


Belgian National Railway Company. 


The same formula as for checking the 
weight is applied, a formula which also 
shows in cases of false declarations, rela- 
tive to the dimensions at the despatching 
point, or at the destination of the goods. 


Main French Companies. 
Midi. 


The same formula as for checking the 
weight is applied, men in the medium 
grades being also granted a share. 

A special gang has been formed to su- 
pervise the conditions under which the 
despatches of cattle are carried out, and 
to draw up the rate when mistakes or 
frauds, regarding the destination of the 
cattle, the indication of their number or 
of the floor area of the wagon, are found. 
The gratuity is proportional to the im- 
portance of the amount of money reco- 
vered : 

5 % for monthly corrections not ex- 
ceeding 500 fr.; 

3 % for monthly corrections of from 
500 to 1000 fr.; 


Headimgehands way ai eee 37.50 
Nat See Daud Siiis. a.) oS esa wt x 150.00 
Assistant charge hands...... 125.00 
Under. charge’ hands): = «<=... 100.00 
sah OuUn Cr titra ondeb msrore bale er 37.50 


Money is withheld both for the mana- 
gement and for the other staff benefit- 
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1 % above 1 000 fr. 
(With a maximum of 20 fr. per con- 
signment.) 
Paris-Orleans. 


— 10 % of the additional charge with 
minimum of 2.50 fr. and maximum of 
75 fr. for goods not packed. 

— 20 % of the additional charge with 
a minimum of 5 fr. and a maximum of 
125 fr. for packed goods. 


Nord. 
Paris, Lyons and Mediterranean. 


Same formule as for weight checks. 

In addition to the premium mentioned 
above, and more particularly reserved to 
the checkers, the porters properly speak- 
ing, are granted on some of the Compa- 
nies 


Gratuities based upon the tonnage 
handled. 


Main French Railways. 


In certain yards of the large stations, 
such as Bordeaux-Saint-Jean, Agen and 
Cette, the company grants a monthly pre- 
mium of 0.75 fr. per ton handled by a 
gang during the month considered above 
a minimum tonnage. The premium is 
divided up among the men, forming the 
gang, according to the number of days of 
work done by each. 

For men in the management and cer- 
tain special staff, the premium is fixed 


_as follows : 
| of the gang. 
per ton of increase | 
above the average of the yard. 


output. 


ting, when mistakes have op Tk the 
quality of the work. . 
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Est Railway. 


A special system of gratuities has been 
instituted for the tranship sheds near the 
main shunting stations (see section 3 be- 
low). 

The actual work done in the shed being 
carried out by a contractor, the special 
premium for tranship work is only ap- 
plied to the supervisory staff. 

Each time that during any one period 
of 24 hours the time allotted for carrying 
out the transhipping work compared to 
the time during which the contractor has 
worked reaches or exceeds the mean value 
obtained before the premium system was 
applied, the whole of the men supervising 


the transhipment work are granted a col- 
lective premium which increases as the 
amount of the fixed quantity of work is 
further exceeded. 

The time allocated for the tranship- 
ment is determined by taking into ac- 
count the number of tons transhipped, 
and the kind of material transhipped. 

The base rate of the premium in terms 
of output obtained is the same as the rate 
adopted for the fixed premium in the 
other sections of the marshalling yard. 

The collective premium, the parts of the 
individual premium, the awards and pen- 
alties, are calculated as in other parts of 
the yard (see section 3 below). 


SECTION No. 3. 


Premiums and gratuities granted to other employees 
in the operating department. 


Independently of the men dealing with 
the inspection of passenger traffic on the 
one hand, and on the other of the oper- 
ations of sorting and handling goods, 
men in the operating department can be- 
nefit in certain companies by special pre- 
miums and gratuities intended to interest 
the staff in the working of the shunting 
yards, the fast and ordinary goods traffic 
offices, recovering of material, savings 
in expenditure, etc. 


Shunters including those stopping wagons 
by means of brake slippers, and men in 
the train offices. 


Belgian National Railway Company. 


Premiums are granted to the staff in 
large railway stations who, by quicker 
and more intelligent work, facilitate the 
formation of goods trains. 


In each station affected, an account is 
drawn up of the number of wagons ac- 
tually shunted. When the number fixed 
beforehand is exceeded, a premium of 
1 fr. is allotted. The weekly total pre- 
mium is distributed prorata to the num- 
ber of days of work without distinction 
of grade, after any penalties have been 
deducted. The men who benefit from 


' these premiums are : the assistant station 


masters, the men in the train offices, the 
shunters, including the pointsmen, the 
drivers and firemen of the shunting en- 
gines, the leading and ordinary examin- 
ers. 

The average annual amount per man, 
is about 175 fr. with a maximum per day 
of 1 fr. The penalties are both collec- 
tive and individual. 

In places of average importance, which 
do not benefit by premiums for activity, 
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premiums for the good and prompt use 
of rolling stock have been instituted, in 
erder to stimulate the zeal of the men 
who can by their method of working, 
hasten the turn round of the wagons, and 
thereby increase the use made of them. 

The sums paid vary according to the 
erade, and the number of days of duty. 

In addition, premiums for regularity 
are granted to men at the stations and 
halts, who are directly concerned with the 
handling of the trains. These premiums 
are paid quarterly, and vary according to 
the grade of the man, and the time of ac- 
tual work and the importance of the sta- 
tion, taking into account any great rushes 
of work. Money is held back either col- 
lectively or individuallly in cases of bad 
service (trains sent away late, or held 
beyond the allowed time), failure to ob- 
serve the regulations as regards safety, 
etc. 

The stations being divided into 6 classes 
according to their importance, the annual 


premium varies from about 600 fr. to. 


about 100 fr. for the station master, and 
from 100 fr. to about 35 fr. for a la- 
bourer. 


Main French Companies. 


Alsace-Lorraine. 


To prevent the reoccurrence of the 
number of cases of damage due to shunt- 
ing accidents, premiums on output have 
been instituted in all stations where 
there is continuous shunting by special 
shunting engines. 

These premiums also tend to increase 
the output of shunting, and to reduce the 
delays to trains. In stations serving a 
number of branches, they also lead to 
these branches being given a regular ser- 
vice, 


The formula is variable according as it 
is a question of a shunting station only, 
a station having a number of branches, 
or a station of which the principal traffic 
is carried out on offloading sidings, or 
under sheds. 

The type of formula generally used is 
the following : 

Let us take a station in which the aver- 
age daily number of wagons over a year 
shunted is 1000 for a daily average of 
24 men employed in shunting. ; 

Starting from this average of 1 000 wa- 
gons, in increasing or decreasing stages 
determined by the means available for 
doing this work, a scale has been estab- 
lished which gives the gross daily pre- 
mium (Pc). 

After this, still taking into account the 
class of work done, the collected amounts 
to be withheld (Re) on the gross premium 
are calculated. 

The individual premium is determined 
as follows : 


Pc—Re N representing the number of 
N  ’” men on duty. 


The rates of the amounts held back are 
usually the following : 

2.50 for damage to rolling stock or con- 
tents ; 

1.00 for delays in despatching exceed- 
ing 10 minutes; 

0.50 for stops of more than 5 minutes 
at advanced signals; 

1.50 for delays of over 30 minutes in 
working the branches. 


When the responsibility for these de- 
lays ete., can be brought home, the 
amounts withheld become individual and 
are made at the end of the month on the 
total of the premiums to be granted to 
the men at fault. 

The daily premium varies between 0.75, 
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and 14: the number takers do not bene- 
fit thereby. 


Est Railway. 


In each of the 6 large marshalling 
yards of the System, there is a scale of 
premiums for good work in which the 
management staff, the station masters, and 
assistant station masters, the shunting 
staff, the signalmen, telephone opera- 
tors, and rolling stock staff take part, 
that is to say, everyone having a direct 
influence upon the proper working of 
the various sections composing the yard. 

The average output that a group of sid- 
ings or a yard obtains from its shunting 
engines over a period of 24 hours, having 
been arrived at prior to drawing up the 
premiums, every time that this section 
during a period of 24 hours obtains a 
higher output than this average, a pre- 
mium is granted to the whole of the men 
having worked in the section during the 
period given, the premium being natu- 
rally greater the greater the extra work 
done. 

With this object in view in each of 
the sections or yards composing the mars- 
halling yard a number of timings are 
taken with chronometers to determine the 
standard times corresponding to each of 
the different operations carried out in 
the yard, then the standard gross time is 
alloted to the section for the whole of 
the operations carried out over a period of 
24 hours. The ratio of the total standard 
time to the actual time the engines are 
available during the period of 24 hours, 
determines the efficiency. 

The output can be increased by a bonus 
in order to take into account the addi- 
tional savings obtained by certain initia- 
tives giving rise to economies : contrarily, 
a penalty is imposed when the work of a 


yard is unsatisfactory, the amount being 
proportional to the time lost. 

On the other hand, in each section the 
theoretical output is calculated. 

The collective premium for good out- 
put from a section is then determined 
in the following way : 

The output obtained during a period 
of 24 hours determines the basic rate 
of the premium. This value is calculat- 
ed in such a manner as to represent 
according to the ouput from 5 to 37 % 
of the daily highest wage that a labourer 
can receive. This basic rate is multiplied 
by the number of men of each grade 
shown on the theoretical establishment, 
each grade being given a coefficient 
which increases with the number of the 
scales. The collective premium is equal 
to the product. It is then divided be- 
tween the various men in the section 
who have been actually at work during 
the periods considered proportionally to 
the coefficient of the grade of each of 
them. 

Certain individual professional mista- 
kes result in the individual premium of 
the men at fault being suppressed (late 
on duty, failure to carry out an order, 
carelessness, ete.) . 

In addition, the brakesmen can receive 
over and above the premium of the sec-. 
tion in which they work, special brake 
premiums if their work is satisfactory, 
that is to say if the percentage of the 
number of wagons damaged is less than 
the number of wagons reported before 
the premium was instituted. In this way 
the percentage of damage determines a 
coefficient of premium which multiplied 
by the number of wagons braked, is the 
premium to be allotted to the man. The 
men in other grades are paid this pre- 
mium increased by the coefficient belong- 
ing to their grade. 


On the other hand when the number 
of wagon damages, or in which the load is 
displaced, is higher than the average va- 
lue expected, each man has his pre- 
mium reduced by 15 to 100 %. 

In principle the men whose work and 
supervision affects several sections, are 
granted an average premium based upon 
the output of the different yards in the 
work of which they take part. 

In the event of extreme cold, the cal- 
culations of the premiums for good work 
is corrected by coefficients proportional 
to the lowering of the temperature below 
o2°.F 

The premiums for good work are paid 
monthly after their total has been 
brought te the notice day by day of the 
men affected. 

In certain cases (Champigneulles Sta- 
tion), the premium for good output indi- 
cated above, has been extended to the 
whole of the yard, but, owing to the 
slight importance of the yards, other than 
the shunting yard, the various yards have 


been considered as forming a single yard, 


which is granted premiums in the same 
way as the shunting yard. 


Midi. 


Premiums for output are granted in 
certain stations in which the shunting 
is considerable. These premiums being 
reserved in principle to yards in which 
the formation and breaking up of ordi- 
nary goods trains takes place, shunting 
wagons into sheds, or on to off loading 
sidings, and feeding the various private 
sidings connected to the station. 

The premium is granted to all men in 
the management and operating side of 


the shunting properly said, and to the 


signalmen. 


The hourly premium of a man in a 
gang is given by the formula : 


in which : 


w == the number of wagons dealt with 
in the yard monthly; 


Ww, == the number of wagons on the aver- 
age dealt with in the yard dur- 
ing the same month; 


v == the number of hours per month 
of shunting engines (15 minutes 
shunting as a quarter of an 
hour, 30 minutes: as half an 


hour) ; 

v, = average monthly number of engine 
shunting hours during the base 
month; 

a@ ==  montly number of men hours in- 


cluding the foreman shunter, 
without distinction of grade; 


@ == average monthly number of men- 


hours up to foreman shunter 
without distinction of grade 
during the base month. 


The quotients = : : and are calculat- 
ed to three decimal points. 

The ‘gross hourly premium of a la- 
bourer is equal to p. 

The nett premium is equal to the gross. 
premium if p is less or equal to 0.30. 

If the gross premium is higher than 
0.30, it is reduced by half the set in order 
to obtain the nett premium p’. 

If the premium p’ is above 0.40, it is 
reduced by half the further increase in 


order to obtain the final premium p”. 


The premium p” of a labourer being 
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thus ascertained, the hourly premiums 
of the other men are : 


Charge hands. ieces eee Ba he 
Assistant foreman shunter.... 1.5 p”. 
Foreman shunter-.. ..%:. .% hee ee 
First foreman shunter....... 3° p’. 
etal WAI suse Newt atecns ES ied sie 
Second class pointsman .... . a ile 
First class pointsman ...... 12g 
Head poritsman:. 7... ~ - Lop 


The premiums are calculated monthly. 

With this object the hourly premium 
is multiplied by the number of hours of 
work in which the man has been em- 
ployed in shunting work during the 
month considered. 

The premium of each man is subject 
to a reduction equal to: 


Two hourly premiums per each delay 
in making up a train, having caused a 
delay of more than 10 minutes in getting 
the train away; 

Two hourly premiums for each delay 
in shunting the dock sidings, shed sidings 
or private sidings connected with the sta- 
tion; 

Three hourly premiums for each irre- 
gular formation of a train (wrong clas- 
sification, improper brake action, result- 
ing in the train being reformed before 
despatch etc.). 

Four hourly premiums for each. delay 
in despatching empty or loaded wagons, 
when the train which should have picked 
up these wagons, has left without them. 


In addition, an exceptional reduction 
r, for a serious mistake can be made as 
an exceptional punishment, either from 
all the staff in the gang, if the mistake 
is common, on from one of the men, if 
this man is solely responsible for the mis- 
take conimitted. 

The premium for the foreman shun- 


ters and head foremen shunters, can also 
he reduced by : 

Three hourly premiums for each delay 
in forming the train, having caused a. 
delay of more than 10 minutes in sending 
it off. 

Four hourly premiums for each delay 
not signalled, in dealing with the despatch 
of empty or loaded wagons. 


In addition, there is an exceptional 
reduction 7, for various faults, which is 
imposed as an exceptional punishment. 

The premium of the pointsmen in the 
yard, can be reduced by : 


One hourly premium for rakes sent on 
the wrong line, when this is not due to a 
mistake in marking wagons, or for tech- 
nical reasons (crossings occupied, slow 
speed of the wagons previously shunted 
off, ete.). 

Two hourly premiums for each delay 
in forming the train, which results in a 
delay of more than 10 minutes in getting 
the train away. - 


In addition, an exceptional reduction 
of r, for serious mistakes can be imposed 
as an exceptional punishment. 


Nord. 


For men engaged in shunting service 
in the large shunting yards, including the 


-pointsmen, who actually take part in 


carrying out the work, and the men in 
the operating offices, a premium for good 
work is granted in about 30 important 
stations. 


The premium is calculated separately 
for each of the yards at any one station, 
having its own staff and definitely laid 
out for the work. 


Tt can be caleulated for periods of | 
8 hours or a period of 24 hours. | 
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It is granted after a minimum output 
and increases by steps according to the 
number of wagons actually shunted. 

The special premium also varies accord- 
ing to the quality of the work, the reduc- 
tions or suppressions being individual, 
if the author of the fault can be identi- 
fied, and collective if not. 

The premium is paid monthly, the 
amount having been brought to the no- 
tice of the staff concerned day by day. 
Whereas for the shunters, properly speak- 
ing, the pointsmen, and the number 
takers the daily premium is about 1.50 
whatever the grade may be, it is increas- 
ed by about a quarter (1.90 approxima- 
tely) for the brakesmen. 


Men driving tractors or motor tractors 
used in shunting parcels barrows or 
shunting wagons. 


Most of the great French Railways grant 
a daily allocation of 1.50 to 2 fr. to the 
men driving and looking after the petrol 
motor tractors used for working the sta- 
tion. 

The Paris, Lyons & Mediterranean also 
grants this premium to the men driving 
and looking after the electric stock, and 
to the men driving the parcels tractors 
in the large stations. 


Ticket issuing staff. 


In the stations Paris-Orsay, Paris-St- 
Michel, and Paris-Austerlitz, the Paris- 
Orleans Railway has instituted a pre- 
minum of 0.0625 per ticket issued above 
a minimum annual number determined 
as follows : 


icketastalt wore: 
Accicslanis-. wyatt e 


100 000 
80 000 


The number of tickets is obtained by 


per man. 


giving each class of ticket a coefficient © 


a function of the complication involved 
in making them out. The unit being the 
ordinary main line ticket the coefficients 
vary from 0.2 for platform tickets to 50 
for circular or excursion tickets. 


Clerical staff. 


On the Est Railway, at Paris-Messa- 
geries, there is a system of premiums 
for good work, for the men dealing with 
the consignment notes in order to insure 
that all express parcels traffic leaves re- 
gularly by the proper trains. 

The collective gratuity is calculated in 
terms of the saving realised for the whole 
of the staff concerned; this gratuity is 
distributed prorata with the savings effect- 
ed by each of the men. The collective 
premium and the individual premium are 
based upon the relation between the time 
actually taken in preparing the consign- 
ment notes, and the theoretical time allo- 
cated for carrying out this duty. There 
is an increase in premium for the prin- 
cipal clerks, and for the chief clerks and 
their assistants. 

The premium can be reduced for any 
mistake, or bad work reported; on the 
other hand the supervisor recording this 
mistake, or incorrect work, benefits by an 
increase on his individual premium. 


Men looking after batteries for certain 
track instruments. 


On certain of the French Railways (the 
Paris, Lyons & Mediterranean in parti- 
cular) the men who look after the bat- 
teries are granted a premium of 4 fr. per 
day worked on the batteries. 


Men working parcels trains or slow 
speed pick up trains on a busy service. 


The Paris, Lyons & Mediterranean 
grants a daily premium of 1.25 fr. per 
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day’s work to the guards, and 0.65 to the 
other men (conductors or wagon men). 


Pointsmen and signalmen. 


The Belgian National Railway Compa- 
ny, grants a quarterly premium of 30 frs. 
to men in very important signal boxes, 
and 24 frs. to the men in boxes of me- 
dium importance, with a reduction of the 
premium if the service of the men con- 
cerned is not satisfactory during the 
quarter. 


Lighting staff. 


The Belgian National Railway Company 
has granted various premiums in order 
to induce men looking after or supervis- 
ing lighting to reduce the cost thereof. 

For example : 


a) premiums for economies in the cost 
of lighting by incandescent lamps using 
parafin; 

— premiums when the lamps work 
properly, 0.03 per lamp per day of pro- 
per working, with penalties of 0.30 per 
lamp the working of which has been 
found to be defective; 

— premiums for economies of mater- 
ials, equal to 1/4 of the saving effected, 
in relation to the theoretical allocation; 
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b) Premiums for economies in the cost 
of the lighting service for lampmen and 
foremen lampmen; 

c) Quarterly premiums for the super- 
visors and heads of the lighting gangs 
based upon the number of visits carried 
out or for transfer duty of not less than 
2 hours consecutively carried out during 
the night; 

d) Quarterly premium granted to the 
station masters for saving in the con- 
sumption of gas, 0.03 per cubic meter of 
gas saved; 

e) premiums for the maintenance of 
the electric light equipment on the car- 
riages, 0.10 per inspection of an ordinary 
carriage, 0.15 for the inspection of a 
bogie carriage, saloon, post office van, 
etc., with penalties of 1.50 for any bad 
working found in the lighting. These 
premiums are distributed prorata, to the 
number of hours of work of each of the 
men concerned, with the coefficient 
which takes into account their grade. 


Various. 


On the French Nord Railway, men in 
the operating department, are granted a 
premium of 0.50 fr. per kilogramme of 
waste cordage or lead, and 0.15 fr. per 
kilogramme of coupling links that these 
men recover during their daily service. 
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CHAPTER III. 


PREMIUMS AND GRATUITIES GRANTED TO EMPLOYEES 
IN THE 
ROLLING STOCK AND LOCOMOTIVE RUNNING DEPARTMENT. 


SECTION No. 4. 


Premiums and gratuities granted to locomotive enginemen. 


The men affected by these premiums 
are the drivers and firemen of steam lo- 
comotives and also the drivers and assis- 
tant drivers handling electric locomo- 
tives. 


In the case of the men handling steam 
locomotives, the premium of the firemen 
is a fraction of that due to the driver 
with whom he works. This fraction va- 
ries between 1/2 (Belgian National Rail- 
way Company) and 2/3 (Main French 
Railways). 

Certain factors taken into account when 
calculating the total premium due to the 
driver, are not necessarily taken into ac- 
count when calculating that due to the 
fireman: (on the Belgian National Rail- 
way Company, the driver alone receives 
premium for oil saved). 


In the case of electric locomotive driv- 
ers, the assistant is granted a fraction of 
the premium of the driver he works with 
(Midi Railway — fraction 2/3) or a frac- 
tion of the average total premium of the 
electric locomotive drivers of the district; 
(Paris-Orleans Railway — fraction 2/3) 
certain personal premiums (mileage re- 
serve duty in the depot) being ignored. 


The pay of the men is increased on the 
average through these premiums : 

In the case of the drivers : by 34 % for 
the Main French Railways, and 12.5 % 
for the Belgian National Railway Compa- 
ny; 

Pree the firemen : by 31 % for the Main 
French Railways, and 7.3 % for the Bel- 
gian National Railway Company; 

For the electric locomotive drivers : 
24 % for the Main French Railways; 

For the assistant locomotive drivers : 
19 % for the Main French Railways. 

The staff agreement on the Main French 
Railways, lays down minimum values for 
the premiums in the locomotive running 
Department. 

The method of calculating this pre- 
mium is the same on all the Railway 
Systems : it consists in adding together 
the partial premium obtained for a cer- 
tain number of factors. These factors 
are given below, as also the Railways that 
take them into account when making up 
the premiums due to their locomotive en- 
gine men. 


A. — Saving of fuel or traction current. 


The premium is based upon the differ- 
ence existing between the amount allow- 
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ed, and the actual consumption; the fuel 
is, as a rule, coal, and in certain parti- 
cular cases, petrol or fuel oil. 


Belgian National Railway Company. 


The gross quantities of fuel are calcu- 
lated : 

a) per kilometre run by the locomo- 
tive; 

b) per kilometre run in shunting ser- 
vice; 

ec) per tonne-kilometre hauled. 

The fuel allowed as well as the actual 
consumption are corrected to take into 
account, the relative values of the differ- 
ent kinds of coal (net allowed and theore- 
tical consumption). 


Main French Railways. 
(Est.) 


The kilometric allowances result from: 

Train-kilometres, — shunting hours, 
— hours standing, — light-kilometres, 
— overload, — time made up, — heating 
(kilometres of heated train) 

(The allowances varying with the ser- 
vice and parts of engine.) 

An additional allocation is granted to 
assure an average economy per km. in 
the case of engines on any one working. 


State Railways. 


The allowance is the total quantity of 


fuel or of electric current required by 


the engine to which is added that corres- 
ponding to the tonnage hauled. 


Midi. 
The allowance per kilometre includes : 
— the principal allowance correspond- 
ing to the normal tonnage; 
— a supplementary allowance corres- 


ponding to the increased or reduced ton- 
nage, over or below the normal; 


— an allowance for single engine, dou- 
ble heading, shunting, etc. 


Nord. 


The allowances are fixed by class of 
engine according to the kind and load 
of the trains. A supplementary premium 
is granted to men using mixed fuel in- 
stead of briquettes. 


Paris, Lyons & Mediterranean, 


The 
fixed : 
— For the ordinary train working : 

Two parts : one corresponding to the 
friction to be overcome (proportional to 
the distance) ; the other corresponding to 
the rolling resistance (proportional to the 
ton-kilometres ) . 

— for shunting (hourly rate) ; 

— for time standing in steam; 

— for lighting up; 

— for each minute made up. 

To these stated allowances is added a 
supplementary allowance granted to the 
whole of the drivers of one series, in 
order to assure to them a certain mini- 
mum premium. 


normal allowances of fuel are 


Paris-Orleans. 
Steam trains. 


The allowance of fuel results : 


— from the hours the machine is 
standing in reserve; 

— the kilometres worked single en- 
gines; 

— the kilometres covered in shunting; 

— the tonnage of the train hauled; 

— heating the trains. 


In addition, a supplementary allowance 
is granted to ensure the engines working 
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the same service, receiving a certain mi- 
himum premium per 1000 km. 

The allowance corresponding to the 
extra tonnage is double or triple (accord- 
ing to the extent of the extra load). 


Electric working. 


The monthly allowance of traction cur- 
rent is calculated per 100 tonne-kilome- 
tres, applied to all the men on the same 
working, so that those men who have 
done this work, and who are grouped to- 
gether in the average from the point of 
view of consumption, receive a fixed pre- 
mium per 1000 km. of the conventional 
distance. 


Other Railway Systems. 
Metropolitan. 


The Deux-Sévres, Haute-Sadne, Haute- 
Savoie, Indre, Jura, Landes and Tarn 
Systems, have introduced premiums for 
fuel saving based upon allowances varying 
with the distance and sometimes also 
with the tonnage hauled. 

In addition to these premiums, the 
Haute-Saone System grants supplementa- 
ry premiums, to those drivers who at 
the depots on the Railway, are found 
amongst the best as regards the quantity 
of coal used. 

The Jura System has also introduced 
premiums for saving current. 

The Société des Transports en Commun 
dela Région parisienne grant to the tram- 
way drivers, a premium for current saved 
based upon a daily value of the current 
consumed. 


Colonial Railways. 


The Algerian Lines of the State, the 
Tunisian Railways, the Gafsa Railway, 


the Dahomey Railway, the Conakry to the 
Niger Railway, and the Réunion Railway, 
grant premiums for fuel saved based upon 
factors similar to those in use on the 
great Railways, that is to say, distance 
run either when working trains or light, 
tonnage hauled, time spent in shunting, 
time standing in steam or pilot. 


B. —— Saving on oil. 


Those Railways who have introduced 
this factor in the premiums allow as a 
rule, a fixed premium per kilogramme 
of oil saved in relation to the amount 
allowed. 


Belgian National Railway Company, 


The quantity of lubricating material is 
allowed in terms of a standard oil per 
kilometre run. 


Main French Railways. Est, State, Midi, 
Nord, Paris, Lyons & Mediterranean, 
Paris-Orleans. 


The allowances fixed on these Systems, 
as regards lubricating and cylinder oils, 
are based upon the mileage run and the 
class of engine. 


Other Railways. 


Home Railways. 


The Deux-Sévres, Haute-Savoie, Indre, 
Jura, Landes, and Tarn Systems, grant 
premiums based upon oil saved. 


_ Colonial Railways. 


The Algerian Lines of the State, the 
Tunisian Railways, the Gafsa Railway, the 
Dahomev Railways, the Conakry to the 
Niger Railway, and the Réunion Railway 
erant premiums for oil saved. 


C. — Distance run. 


Main French Railways. Est, State, Midi, 
Nord, Paris, Lyons & Mediterranean, 
Paris-Orleans. 


These Systems grant a premium based 
upon the actual distance run, the amount 
of which varies according to the service. 
The Nord Railway, adds to the premium 
per kilometre, an amount proportional to 
the period of actual work. The Paris, 
Lyons & Mediterranean System add to 
the kilometric premium, an increase re- 
served to: the drivers, or firemen on train 
working after a certain period of service 
in their grade. 

The amount of this augmentation in- 
creases with the vears of service. 

The value per 1 000 km., of convention- 
al monthly distance run, in use on the 
Paris-Orleans System, is progressive, that 
is to say, it is the higher as the difference 
run is greater. 


Other Railways. 
Home Railways. 


The Tarn System grants a premium 
proportional to the actual distance work- 
ed. 


Colonial Railways. 


The Algerian lines of the State, the 
Tunisian Railways, the Gafsa Railway, the 
Dahomey Railways, the Ivory Coast Rail- 
ways, the Thiés to the Niger Railway, 
grant mileage premiums. 


_ D. — Time made up, time lost. 


As a rule, the Railways granting a pre- 
mium for time made up also reduce it 
for time lost. 


Belgian National Railway Company. 


The premium or penalty varies accord- 
ing to the difficulties of working the 
train (2 classes of trains). The penalty 
per minute lost is higher than the pre- 
mium per minute gained. 


Main French Railways. — Est, State, Midi 
(steam working). Nord, Paris, Lyons 
& Mediterranean (steam working). Pa- 
ris-Orleans (steam working and elec- 
tric working.) 


These Railways apply premiums or fi- 
nes, varying with the kind of train and, 
as a rule, with the class of working. 

The fine per minute lost is, as a rule, 
greater than the premium per minute 
gained. 

The Paris, Lyons & Mediterranean Rail- 
way, takes as the basis when calculating 
the time gained, not the difference be- 
tween the time taken and that of the time 
table, but the difference between the time 
taken and the time required to work the 
distance at the possible speed of the train, 
calculated from the load of the train, and 
taking into account the limiting speed 
of the line. 

The value per minute gained is pro- 
gressive, the time per minute lost is fixed 
and is equal to the lowest premium gran- 


‘ted per minute saved. 


The Paris-Orleans applies a variable 
premium according to the actual load 
hauled as compared with the standard 
load. 


Midi (electric working) and Paris, Lyons 
& Mediterranean (electric working). 


The Midi and Paris, Lyons & Mediter- 
ranean Systems, do not grant premiums 
for time gained to men working electric — 


° 
* 
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locomotives, but apply, on the other hand, 
a fine if time is lost. 

On the Midi System, this fine is a 
money fine per minutes lost. On the Pa- 
ris, Lyons & Mediterranean System, the 
punishment consists in holding back, in 
case of loss of time, the premium for 
regular running (see further on). 


Other Railways. 
Colonial Railways. 


The Algerian lines of the State and the 
Tunisian Railways, have introduced pre- 
miums or fines for time gained or lost. 

The Dahomey System only applies fines 
for time lost. 


E. — Work done. 
Main French Railways. 


Est. 


This System is considering fines for se- 
rious delays, failures, etc. 


Midi. 


Steam working: Any failure of the 
engine causing a delay of more than 
45 minutes; lack of power, or failure of 
the engine result in fines. 

Electric working : A premium of good 
working taking the place, for the electric 
drivers, of the mileage premium, has been 
instituted by multiplying the distance 
run in kilometres by a premium for good 
service fixed by the Chief Engineer of 
the Rolling Stock and Locomotive Run- 
ning Department. 

A fine is applied for any incident that 
the driver could have avoided. 


Nord. 


An increase in the running premiums 
is allowed to the men working fast ex- 


press trains who have during a quarter, 
worked the trains without having in any 
way done anything against safe working. 

This increase is about 12 % in the 
first quarter; increases by 1 % per quar- 
ter of good service up to a maximum of 
20 %. 

In the event of anything done against 
safety, the increase in the premium is 
suppressed for the quarter in question, 
and the percentage to be used for the 
following quarter, is reduced to 12 %. 


Paris, Lyons & Mediterranean. 


Steam working: A special premium 
for drivers of the express trains is espe- 
cially granted to the men whose monthly 
kilometrage exceeds 10000 and who have 
worked their trains properly. 

Electric working : A premium for re- 
gular running granted to the electric dri- 
vers in the case of the trains where no- 
thing has gone wrong, and when they have 
made up, if late, the time that they can 
possibly regain. 


Paris-Orleans. 


A distance of 30 000 km. (18 640 miles) 
on goods trains without any breakage 
of couplings,. entitles the driver to an 
increase of the kilometrage premium. 

Professional mistakes, the use of pilot 
engines when not neccessary, result in 
special fines being inflicted. 


‘Other Railways. 
Home Railways. 


The Tarn Railway grants a mileage pre- 
mium for the proper handling of the 
locomotives which can be reduced or 
even cancelled, in the event of damage 
attributable to the enginemen. 
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Colonial Railways. 


The Algerian State System grants a 
premium for regularity of working (sup- 
plement as a percentage of the running 
premium) which varies according to the 
work carried out, to the drivers who have 
not received any severe punishment. 

The Gafsa Railway awards a monthly 
premium to the drivers working goods 
trains; this premium is reduced in the 
event of any defective working. 

The Thiés to the Niger and Conakry 
to the Niger Railways impose a fine for 
professional misconduct. 


F. — Maintenance of the rolling stock. 
Belgian National Railway Company, 


A daily premium known as « conserva- 
tion des moteurs » is granted to every 
enginenian working with one locomotive 
a minimum uninterrupted service, of 
from {0 or 15 days (according to the 
service). 


Main French Railways. 
Est. 


This Railway has instituted a premium 
for maintenance, based upon the distance 
run between two heavy repairs. The va- 
lue upon which this premium is based, 


is progressive; it varies with the class . 


of engine. 
Nord. 


Monthly premiums are granted to the 
firemen who distinguish themselves by 
the care given to the cleaning of their 
engines. 


Paris-Orleans. 


When the distance run by steam loco- 
motives between two heavy repairs is in- 


creased beyond a minimum, an increase 
of the mileage premium is given. 

The cleaning of the locomotives by the 
enginemen, is rewarded by a fixed in- 
crease. 


Other Railways. 


Home Railways. 


The Haute-Savoie System grants main- 
tenance premiums varying according to 
notes taking into account the state of 
maintenance and cleanliness of the en- 
gine. 

The Haute-Sadne Railway awards fixed 
premiums to the gangs in certain depots 
who are at the top of the list as regards 
the maintenance of the locomotives. 


Colonial Railways. 


The Tunisian Railways and the Gafsa 
Railway award premiums based upon the 
cleanliness of the engine. 

The Thiés to the Niger Railway awards 
a’ maintenance premium based upon the 
number of kilometres run, according to 
the type of locomotive. 

The Réunion Railway awards a main- 
tenance premium based upon the dura- 
tion of the service carried out. 


G. — Various factors. 


Main French Railways. 
Est. 


This Railway has instituted an hourly 
premium for work in the shed or shun- 
ting in the station. 

In cases in which station shunting is 
carried out by engines worked by a single 
man, the total premium granted to this 
man is increased by 50 %. 

There is also a premium for speed in 
replacing a defective engine, and a pre- 


—_——- 


2579 
XV —69 


minum for leaving at short notice granted 
in the case of a man doing sedentary 
work who has to go out on to the road. 


Nord, 


Certain surburban trains and certain 
heavily loaded trains, give rise to the 
grant of an increase in the premium when 
they are satisfactorily worked. 


Paris, Lyons & Mediterranean. 


This System has instituted a special 
premium for men working ballast trains 
which take into account the fact that these 
men do not participate in the premiums 
mentioned above. 

This Railway has also instituted spe- 
cial premiums for drivers and firemen 
on shunting duty. A supplementary pre- 
mium is granted to drivers covering 
shunting in stations without 4 fireman. 


Paris-Orleans. 


This Railway grants an hourly pre- 
mium to sets of men in reserve in the 
shed. 


Other Railways. 
Home Railways. 


The drivers of the Société des Trans- 
ports en Commun de la Région parisienne 
(Paris to Arpajon line) receive a pre- 
mium caleulated by the formula. 

De N x 0.0154 
4 20 

N = kilometres run, 

a =a note of merit according to the 
service worked. 

The Tarn Railway awards a premium 
for savings of cleaning rags (allowance 
per kilometre). 


SECTION No. 2. 


Premiums and gratuities granted to train examiners. 


These premiums affect the examiners 
and also, as arule, the leading examiners. 

The formule used to calculate this pre- 
mium is given below : 


Main French Railways. 


The Staff Agreement in use on all the 
main French Railways provides for the 
erant of a monthly premium of super- 
vision to the train examining staff, the 
amount of which can be increased or 
reduced, in relation to the quality and 
the results of the work done by each man. 

The main railways have agreed to use 


the following formula : 


P (actual premium paid) =P, xK. 


P, is the legal premium laid down for 
each of the men; 


K represents the expression » k; 


? 

K designating each increase in % cor- 
responding to a defect discovered by the 
man and which affects the safety : bent 
or cracked axle, cracked tyre, loose wheel, 
etc.; a scale fixes the amount of increase 
of the premium according to the defect 
discovered. 

K can also represent the reduction in 
% of the premium for failing to carry 
out duty, careless examination, etc. 


In addition to this premium, certain of 
the main Companies. award premiums 
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based upon the formule shown below : 
Est Railway. 


This system has instituted a supple- 
mentary increase of the normal statutary 
premium Ps which is calculated by the 
formula : 


=KxP, x J 


in which : 


V—axn 
V 


K = coetficient; 
J =number of days on examination duty ; 
VY = the number of vehicles or of trains 


examined (according to the sta- 
tion) ; 
a == coefficient depending upon the 


number of men at the station con- 
sidered, and upon the number of 
vehicles, or of trains leaving the 
marshalling yard, or of vehicles 
repaired. 

n —number of examiners at the station. 


State Railways. 


These Railways award an increase for 
the whole of the staff at a station, which 
is determined in regard to a note of merit 
awarded to each examining centre. 


Paris-Orleans Railway. 


Certain defects which do not immedia- 
tely affect safety receive increases (in 
frances) the value of which is a function 
of their importance, and of the ease with 
which they could be seen, under the con- 
dition, however, that the total number 
of defects reported monthly is greater 
than 3. 


Other Railways. 
Colonial Railways. 


The Algerian Railways of the State 
awards premiums for supervision which 
can be increased or reduced according 
to the work done by the man (no formula 
has been applied). 

The Lower-Congo to Katanga Railway 
awards a premium based upon the num- 
ber of trains to be examined; special pre- 
miums are awarded in the event of se- 
rious defects being discovered. 


* 
* * 


The pay of examiners and leading exa- 
miners is increased as a result of the 
premiums mentioned above, by 6 to 12%. 


SECTION No. 3. 


—_—_—_ 


Premiums and gratuities granted to workmen and labourers in various 
works (sheds, repair shops, workshops, stores, yards, etc.). 


Belgian National Railway Company. 


I. —- Premium for repairs to the 
locomotives, 


A collective premium is awarded to 
‘the leading workmen, workmen and la- 
bourers engaged in the maintenance of 


the locomotives, and distributed in pro- 
rata to the number of hours of duty and 
in accordance with the grade of the man. 

This premium depends upon the four 
following factors ; . 

1. A certain percentage (varying with 
the shed) of the premium for keeping the 
locomotives in good order; — 
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2.1/2 % of the saving of fuel at the 
depot; 

3. 10 % of the saving of labour in re- 
pairs calculated upon certain agreed stan- 
dards, reduced by 10 %; 

4. 20 Ge of the material saved in re- 
pairs, in comparison with 1925 (taking 
into account the increase of staff since 
1925). 

No account is taken, when calculating 
the premiums, of factors which can be 
negative. 


Il. -— Premiums for the amount 
of work done. 

Two cases are considered according as 
the workman works on his own, or in 
a gang. 

L. For a workman working alone : 
The monthly premium is : 


2 x Sm: 


Mf; = total time allowed, 

Xt2 = total time taken, 

Sm = mean hourly pay of the group. 

2. For a workman in a gang: 

The menthly premium is : 

xT, — XT, 

YrT, 

XT,— total time allowed for the whole 
gang, 

XT,— total time taken by all the men 
in the gang, 

Yot — total time taken by the workman 
considered, 

Sm = average rate of pay. 


Xto x Sm. 


The workmen whom it is not practi- 
cable to allow to share in the premiums 
‘tool makers, for example) benefit by a 
premium based upon a similar formula 


XI—11 


in which ST, and ST, relate to a section 
of the shop which may be different to 
bhe gang. 

The price for the work is agreed be- 
tween the immediate Head and the shop 
committee. 

The premiums paid to the men increase 
the total pay by 16 % on the average. 


French Railways. 
Est. 
Locomotive depots. 


A gratuity calculated quarterly is grant- 
ed to workmen in the depots, the grant 
being a function of the output given. 

One of two methods of calculation are 
used, according to the work upon which 
the man is employed : 


1. Running repairs. 


The gratuity consists of two parts 

a) Gratuity relating to time work; 

hourly rate fixed for the depot; 

S A = total time allowed to the men 
during the quarter. 

This round gratuity G is distributed 
amongst the whole of the men concerned, 
prorata with the difference between one 
and a half times the total of the time al- 
lowed to each, and the total of Bee hours 
taken to carry out the work. Z 

b) Gratuity relating to work for which 
no time is fixed,an hourly gratuity equal 


2. Periodical repairs and maintenance 
of machine tools, forge equipment, etc. 
a) Gratuities relative to booked work. 
G, lip ee 
p hourly rate fixed by depot. 


I | 


95R2 
XV—72 


This total gratuity is distributed be- 
tween the labourers, fitters labourers, 
tradesmen, assistant charge hands, charge 
hands (see chapter I, section 2) in pro- 
portion to the difference between one 
and a half times the total of the time al- 
located to each of them, and the total of 
the time taken to carry out the work. 

The basic gratuity so obtained is multi- 
plied by a coefficient varying with the 
grade. 

b) Gratuities relating to work for which 
there is no price fixed : 


d 
Hourly gratuity equal to . 

P — Monthly gratuity of the man con- 
cerned when working at time 
rates, 

E = corresponding time taken to do the 
work. 


Maintenance gangs. 


A gratuity calculated monthly for each 
individual is allocated to the men dealing 
with maintenance work. 

When calculating this gratuity, aceord- 
ing to the work done, two cases arise : 

a) Work for which a fixed time is al- 
lowed : 

Hourly gratuities : 


eis 


pa? tex x E 


A = sum of the time allowed during the 
month to the workman, 
E = corresponding time taken to do the 
work. 
This gratuity is consequently based 
upon the output obtained. 
b) Work for which no time is fixed : 
Hourly gratuity : 
evke Loh B 


—— x Rt. 


Ee KYA — (XE + =M) 
KXA 


¥ A = Total of the times allowed to the 
men during the month on 
work for which a price is 


fixed, 
SE = corresponding time taken to carry 
out the work, 


l4 


M — the total of the time spent in 
doing work for which no time 


is fixed, 
K — coefficient varying with each 
Works. 


The object of this gratuity is to induce 
the workmen to diminish the number of 
hours spent on work for which no times 
are fixed. 


Main carriage, wagon and locomotive 
workshops. 


The workmen in the main carriage wa- 
gon and locomotive workshops, are allo- 
cated a collective gratuity calculated quar- 
terly, based upon the output of the shops, 
and of the section of the shop to which 
the workmen belong, as well as upon the 
proportion of time spent on work for 
which time allowances are fixed. This 
collective gratuity is based on an hourly 
gratuity equal to : 

aS [ n t \ 
P= P\t + tag + 1000) 
p: is given by the formula : 
A te) 
p= — x 180 fr. 
in which : 

XA = total of the time allowed for all 
the work listed in the quarter for the 
whole of the sections of the main work- 
shop. 


oe ; 
tuo 18 calculated by the formula : 


] 


—_— >= —_— —— mM 


n 
LUD at 
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in which : ln, leulatod | 1 
Fann 1s calculated by the formula : 
g = time saved} for each section 100 
i* — time allowed \ of the works, ek K 
m == mean value realized for this ratio 100 ech take 
in 1920. in which : 
Ta ut Time spent on work for which time is fixed ) for each section 
Ta + To Total work time of the works. 


K = the mean value for this ratio in 1920. 


The total of this premium can be af- 


fected by penalties inflicted personally 
for bad work, waste of time, ete. 

The annual gratuity of the workmen is 
equal to : 

Depots : 1000 fr. — Repair points : 
650 fr. — Workshops : 850 fr. 

The present system of premium was in- 
stituted in 1918, in the main workshops, 
when the old piece prices, previously in 
use in these workshops, were changed 
over to time allowances. 

The premiums now in use in the depots 
and repair shops, were introduced in 1924 


at the same time as the modern principles . 


of organization of work in all the shops 
of the rolling stock and running depart- 
ments, was introduced. 

The time allowed for doing the work 
was arrived at from data collected during 
a whole year. 

Since 1924, the whole of the time al- 
lowed has been arrived at by breaking up 
the work into the elementary operations, 
and recording the time taken to carry 
them out. 

It is estimated that in a main workshop 
12 to 15 % of the work done can not be 
done to a time allowance. 

The time allowed is entered on the work 
note beforehand, by a clerk or the leading 
hand after the work office has determin- 
ed in detail, the work to be done. 


State Railways. 
Locomotive depots. 


The workmen in the depots benefit - 
from an hourly premium given by the 
formula : 


T—t 
Pear 
in which : 
T = total time agreed with the gang for 
lifting a locomotive (varying 


with the class and the number 
of kilometres run), 

t = time taken to lift the engine, 

$ = imaginary pay (less than the hourly 
rate) per grade of man. 


Main workshops and repair shops 
for rolling stock. 


The workmen engaged upon repair 
work and in the main workshops are 
granted an hourly premium given by the 
same formula as that used for workmen 
in the depots : 


However : 

T and ¢ represent in this case, the sum 
of the time fixed and taken for work 
done by a workman, 

s has the same definition as above. 


2584 
XV—74 


Originally, the times allowed were ob- 
tained by conversion of the old piece 
work prices, 

Today, times are taken, but without 
breaking up the work done into its basic 
part. 

The times allowed for the whole of a 
job, are fixed by a careful study of the 
matter before consulting the men who 
will have to do the work. 

The proportion of the staff working on 
premium, varies from 25 % (sheds) to 
92 % (shops) of the total staff. 

The total pay of the workmen is in- 
creased from 4.5 to 7.5 as the result of 
these premiums. 


Midi Railway. 


Main carriage, wagon and locomotive 
works. 


The workmen in’ the main works are 
granted an hourly premium the amount 
of which is calculated by the formula : 


,_ tat 
Diary 


as 
in which : 


T, tands have the same meaning as above 
(State Railways, case of the main 
workshops). 


The times allowed as from 1921, were 
obtained by converting the old piece 
prices. 


The times now applied, are taken by 


direct measurements carried out by the 
management staff. The time allowed is 
calculated from the formula : 
ue 
nts = 0.20 

T — time taken by a good workman, 

The times allowed are arrived at by 
means of a statement after considering 


the work to be done prepared by the char- 
geman and the works manager, or by the 
chargehand alone. 


Most of the premiums (excepting, for 
example, welders) are calculated per gang 
and the chargehand, or assistant charge- 
hand shares in the premium. 

The proportion of the men working 
under premiums varies between 88 and 
100 % of the total staff. 

The pay is increased on the average by 
Gee 


Nord. 


Depots and main workshops 
(locomotives). 


Premiums on the output are granted 
to the gangs, assistant chargehands, and 
erectors and fitters dealing with the re- 
pairs of locomotives, and caleulated by 
the formula : 


paKx-— ot xa 


in which : 

P == individual hourly premium, 

T = time allowed for the repair of an 
engine, 

H = hours taken by the workman con- 
cerned on the repairs to the en- 
gine, 

R = marks withheld as punishment bas- 
ed upon additional adjustments 
found necessary during a cer- 
tain guaranteed distance, 

K — a varying coefficient according to 
the grade (from 1.40 tor the fit- 
ters assistant to 2 for the assis- 
tant chargehand). 


Main workshops (carriages and wagons). 


A premium on output is granted to the. 
assistant chargehand, workmen and _ lIa- 
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bourers, working on general repairs to 
certain types of carriages or wagons. 
The repair of a vehicle is compared 
with that of a typical repair taken as unit 
corresponding to 820 hours of work (car- 
riages) or 296 hours of work (wagons). 
Each of the men in the gang is granted 


an increase of pay equal to (car- 


75 
82 000 
(wagons) per hour made 


riages) or ie 
ae 29 600 


up. 
Paris, Lyons & Mediterranean. 
Locomotive depots. 


!. Repairs, maintenance and alterations 
work. 

Workmen occupied with work of this 
class, are granted an hourly premium cal- 
culated by the formula : 

iia od 
pS oa ae 2& tice 
T and ¢ are the times allowed and taken 
on the different parts, 
= is the hourly base rate including the 
premium for the work. 

This is therefore a case of the Rowan 
system of pay. 

The organization of the work was taken 
in hand in 1920 and developped during 
the following years. 


2. Machine tools operators and similar 
grades. 

These men are granted a premium bas- 
ed upon the total XT,, and XT, of the 
time allowed in the depot for the work 
done in the month, to the men occupied 
in lifting and maintenance of the loco- 
motive (erectors, fitters, etc.). 

If St is the total of the time taken dur- 
ing the month by the machine hands and 
such men (turners, drillers, smiths, boiler 
makers, ete.), and Sf the total of the time 


44% 


taken on work other than lifting and or- 
dinary repairs, the following calculation 
is made; 
oy CTA OET,)  (Se— TP), 
axl, + bxT, 


Each man receives a part of the pre- 
mium equal to: m (t —f) S (S = pay 
of this man). 

3. Workmen responsible for examining 
engines in service. 

These men receive an individual daily 
premium based upon the average number 
of supposed engines (coefficient for cor- 
rection by the class of engine) visited in 
excess of 14. 

In addition a gratuity is granted for 
any discovery of an important fault which 
is difficult to see; on the other hand, re- 
ductions are made in the event of any- 
thing happening for which the examiner 
is held responsible. 


Repair shovs and main workshops. 


An hourly premium is allocated to those 
men : 
T—t 
p= PTT x 1 
in which : 
zis, as above, the hourly rate of pay for 
a workman; this formula is therefore the 
same as the Rowan system. 

As a rule the bonus is calculated per 
gang; it is calculated individually for cer- 
tain workmen working by themselves. 

This system was instituted in 1921. 

The times allowed T were obtained 
either by converting the old piece work 
prices in force before 1917, or by timing 
the operation; certain special work cannot 
however be brought under these premium 
systems. 

The work to be done is determined by 
the management staff itself. 
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The creation in the future of special 
offices to deal with the calculation of 
time, allowances, and the introduction of 
repair sheets to be filled up in accord- 
ance with expert advice before taking in 
hand the repairs, is under consideration. 

Taking the whole of the Rolling Stock 
and Locomotive Running Department, the 
introduction of these premiums has re- 
sulted in the pay of the men being in- 
creased by from 14 to 28.5 %. 


Paris-Orleans. 


Locomotive depots. — Repair shops. — 
Main locomotive workshops. 


In all these works, the men are given 
an interest in their output by an hourly 
premium which is calculated by the for- 
mula : 

T—t 
P= ae xX S$. 

T, ¢ and s have the same meaning as 
above (State Railways, case of the main 
workshops). 

The bonus is calculated individually 
wherever ‘possible, otherwise, per gang. 

The present premium system was insti- 
tuted in 1924. 

The whole of the times allowed T are 
arrived at either by timing or by apply- 


ing a scale after the various jobs have . 


been broken up into their basic oper- 
ations. The preparation of these times 
was at the same time accompanied by 
improvements in the method of doing the 
work. 

The times allowed calculated in this 
way, are applied to the whole of the work 
done in the workshops. 

The proportion of men working under 
the premium system in relation to the 
total staff, increases as the methods of 


carrying out the work are revised: the 
highest proportion will be about 80 %. 
The total pay of the men has increased 
by 10 % as a result of these premiums. 
The institution of these premiums for 
output, was only put into force in the 
main workshops after the complete re- 
organization of these latter upon rational 
bases, a reorganisation in which the meth- 
ods of Taylor and of Fayol were used as 
the basis, and a description of which is 
outside the scope of the present report. 


OTHER RAILWAYS. 
Home Railways. 


Société de Transports en commun 
de la Région parisienne. 


1. Manufacturing establishments. 
The formula for pay applied is that of 


piece work, the hourly gain is calculated 
individually or per gang. 


2. Repair shops. — Depots. 


The workmen and watchmen are grant- 
ed an hourly bonus based upon a note cal- 
culated fortnightly. 


Light Railway Company 
(Haute-Sadne System). 


The gangs in the boiler shops are grant- 
ed a special gratuity in cases in which 
they carry out certain work. 


Colonial Railwzys. 
Algerian Lines of the State. 


The workmen, chargehands, and assis- 
tant chargehands, receive an hourly pre- 
mium based upon the formula : 

_T-t 
tan 
T, ¢ and s have the same meaning as 
above. 


x Ss 
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The times allowed T are fixed by the 
foremen. 

The individual pay has been increased 
by 7 % asa result of the premium. 


Tunisian Railway Company. 


The working staff receive premiums 
calculated individually as follows : 


Sp xn 

100 — 

The first term: p is a daily premium 
for work the base value of which is fixed 
for each grade of workman and which can 
vary according to a monthly figure based 
upon the work carried out. (For men not 
working task work, this premium can 
vary up or down by tenths in terms of 
the output). 


=p+ 


Sp Xn 


100 
premium paid to men on task work. 


The second term : is an extra 


nm ___ time saved 
1400 standard time 


It should be noted that 8p corresponds 
to the average pay of the men of each 
orade. 

The result of this is that the total pay : 
S = So + P is approximately the Rowan 
system of payment. 

The times allowed were obtained first 
of all by converting the old basic prices. 

The new times have been determined 


so as to bring the premium back to 10 % 
in each section of the shop. 

The total times allowed for the various 
jobs, shown on the repair notes, are ob- 
tained before any work is done by the 
repair men. 

The pay is increased by these premiums 
by 22 %. 


Gafsa Railway. 


The workmen in the workshops receive 

a premium : 
Re" sex peace 
| 

T and ¢ have the same meaning as above, 
s is the rate of pay of the workman. 

The time allowed are obtained by care- 
ful timing. 

Individual pay has been increased by 
10 %. 


Upper Congo to the Great African Lakes 
Railway. 


The erection of new stock entitles the 
staff to general premiums. 

For repairs to rolling stock, the times 
and two thirds of the saving effected are 
allowed to the men concerned. 


The Dahomey Railway. 


A half-yearly block premium varying 
with the number of days taken on the 
repairs of the locomotives, is granted. 
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SECTION No. 4. 


Premiums and gratuities granted to the labourers in the various works 


(depots, repair shops, workshops, stores, coal yards, etc.) 


In many cases the Railways award to 
the labourers in certain works, premiums 
on the same system as those granted to 
the workmen, the same formule being 
used; a number of the co-efficients, how- 
ever, can be varied so as to adjust the 
total of the premium paid to the salary 
of this class of men. 

We give below the Railways which 
work in this manner, if only for certain 
classes of labourers, showing the vari- 
ations which may exist in methods of 
applying the formulae adopted. 

As regards the formulae themselves, 
we would refer to Section 3 of the pre- 
sent chapter. 


Belgian National Railway Company. 


The labourers are granted a particular 
coefficient in distributing the collective 
premiums for maintenance of the loco- 
motives. 


Great French Railways. 
Kst. 


Locomotive depot workshops 
labourers are given a special coefficient 
in accordance with the total premium due 
to the men carrying out periodical re- 
pairs. 

Maintenance : These men, as a rule do 
not carry out any work for which time 


is fixed, and receive an hourly gratuity 
equal to: 


The 


Main workshops: In the case of la- 
bourers in the main workshops, the 
hourly base premium p used in the 
calculation for the workmen, is replac- 
ed by: 

‘ Na + 2/3 No 
Pet NacteNe 
in which : 


Na=time taken by the labourers on 
booked work, 

No=time taken by the labourers on 
work not booked. 


State. — Depots, repair shops, 
main workshops. 


The imaginary salary s used in the 
formula applicable to the workmen, is 
given a suitable value for each class of 
man. 


Midi, — Main works shops. 


Same remarks as for the State Rail- 
ways. 


Nord. — Main workshops 
(carriages and wagons). 


Same formula, and same methods of 
application as for the workmen. 


Paris, Lyons & Mediterranean, — Main 
workshops. 


The labouring work in the workshops, 
is carried out by gangs of labourers work- 
ing on the premium system according to 
the Rowan formula applied to the work- 
men. 
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The times allowed to the labourers are 
determined as shown below : 

— for labouring inside the sections of 
the shop: a fraction of the hours taken 
by the workmen in the section (coeffi- 
cient varying per section) ; 

— for labouring from one section and 
another : a fraction of the hours taken 
by the labouring gang for the whole of 
the sections; 

— for the sections : wheels, park, 
stores, etc.: time allowed per ton, per 
wagon, etc. 


Paris-Orleans. Main workshops and 
central stores. 


Same remarks as in the case of the 
State Railways. 


Other Railways. 
Colonial Railways. 


Algerian Lines of the State. 

Tunisian Railways. 

Gafsa Railway. 

These Railways, grant the labourers 
premiums calculated in the same way_as 
in the case of the workmen. 

* 
* * 

The Railway Systems which grant to 
their labourers, and to certain classes of 
labour, premiums which differ by their 
method of calculation from those granted 
to the workmen, are given below : 


' Main French Railways. — Alsace- 
Lorraine System. 


The staff responsible for dealing with 
coal at the depots, is given an interest 
in the output in the following way : 

Each month the hourly expected out- 
put is calculated by : 

i Tx8 
SS 


T= The desired tonnage reached by the 
gang (calculated from the actual 
tonnage by multiplying it by a 
correcting coefficient which varies 
with the methods of handling the 
coal available). 

N= Total number of hours spent in 
handling the coal. 

if ¢ — 14 tons a premium is granted, its 
value being fixed by a progressive 
scale. 

The chargemen and assistant charge- 
men of the gang, share in this premium 
to a sum equal to that of the labourers. 

The individual pay is increased on an 
average by 4.5 %. 


Est. 
Work done inside the depots. 


The labourers employed in handling 
fuel, are granted premiums calculated in 
a similar way to that in use on the 
Alsace-Lorraine System. 

A table fixes the hourly premium to 
be allocated per imaginary ton handled 
beyond a minimum of two tons; the 
imaginary tonnage is calculated from the 
actual tonnage by a coefficient which 
takes into account the means available 
(increase of 10 % for night work, and 
of 50 % for the days when the temper- 
ature falls below —5° C. [23° F.]). 

The labourers employed on washing 
out boilers cleaning engines, lighting up 
engines, cleaning tubes receive a pre- 
mium per engine washed, cleaned light- 
ed up, etc., this premium varying with 
the class; the total claimed by the gang 
in a month is distributed between the 
men in prorata to the hours they are 
on duty, and the coefficient which varies 
with the post occupied in the gang. 

The labourers not working on listed 
jobs, are given 60 % of the average 
hourly premium obtained by those en- 
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gaged on cleaning, lighting up engines, 
and tube cleaning. 

The chargemen, and assistant charge- 
men, of gangs of labourers, are granted 
an hourly premium for the duties on 
which they are engaged. 

The premizms for washing out boilers, 


can be reduced if the work is badly done. 


Lubricating axle boxes. 


The labourers responsible for axle box 
lubrication, receive gratuities calculated 
per center and distributed amongst the 
men at this center : 


N’ 
ee t 
P—=KxN—K Ni n 


K and K’ are coefficients varying with 
the place, 

N = the booked number of greasers at 
the place, 

N’= the actual number of these men, 

n == the number of hot boxes booked 
against the center. 


Main stores. 


The labourers in the main stores re- 
ceive an hourly premium calculated by 
the formula : 


in which : 
A = the total of the time allowed for 


handling material during the 
month; 

E — total of the time taken to do the 
work. 


The premiums distributed annually to 
the labourers vary between 240 and 
1200 franes. 

State. Railways. 
Locomotive depots. 
Coaling engines cleaning tubes, wash- 


ing out boilers, result in premiums being 
based upon the quantities of work done. 


Main workshops, and repair shops. 


The time taken by the labourers on 
work not listed, is given a premium cal- 
culated by the formula : 


(H— K)—A 
Pp =s Me TR 7s Lar 
in which : 
s = imaginary pay, 
H — the number of hours monthly con- 


sidered as sufficient to carry out 
the whole of the work the labour- 
ers are expected to do, 

h = the total time the labourers are on 
duty during the month, 

K = the time spent on listed work. 


Midi Railway. 
Locomotive depots. 


The labourers handling the fuel receive 
a premium based upon the tonnage dealt 
with; in order to calculate this premium, 
ihe real tonnage is converted into hourly 
expected tonnage: T (coefficient taken 
into account the means of handling the 
coal available) and an increase of 10 % 
is granted for night duty. 

The hourly bonus per gang is equal to : 


This amount is distributed between 
the men in accordance with the hours 
they are on duty. 

No bonus is granted if: T < 1.3. 


Nord and Paris, Lyons & Mediterranean 
Railways. 


Locomotive depots. 


Labourers dealing with coal receive a 
premium for daily output calculated 
according to the tonnage handled per 
man. . 
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A scale fixes this premium after the 
actual tonnages have been compared with 
the expected tonnages (coefficients). 


Paris-Orleans Railway. 
Coal stacks and locometive depots. 


The staff of a coal gang receives an 
actual premium based upon the tonnage 
handled. 

In order to calculate this premium, the 
actual tonnage handled is converted into 
an imaginary tonnage (coefficient taking 
into account the appliances used). 

The hourly premium varies with the 
imaginary hourly output. No premium 
is granted if the output is less than 2 tons. 

Labourers on washing out boilers, re- 
ceive a fixed premium based upon the 
number of engines washed out and re- 
ferruled. 


Other Railways. 
Home Railways. 


The Société des Transports en Commun 
de la Région Parisienne awards to the 
labourers in its manufacturing shops, a 
premium calculated by the formula : 

Pa lx LK 

in which : 

T = time taken, 

L = coefficient varying with the diffi- 
culty of the work, 

K = coefficient a function of a note 
given by the Head of the Depart- 
ment. 

* 
* * 

As a rule, the increase of the pay of 
the labourers resulting from the institu- 
tion of these premiums is similar in each 
Railway to that of the workmen. 


CHAPTER IV. 
PREMIUMS AND GRATUITIES AFFECTING PERMANENT WAY MEN 


SECTION No. 1. 


Premiums and gratuities granted to men on new work, inspectors, 
supervisors and maintenance staff of the track, buildings, and fixed plant. 


Belgian National Railway Company. 


Daily premiums to the leading men of 
the track laying gangs, headmen of the 
packing gangs, or those acting as such 
when carrying out very important work, 
and to whom the control of large gangs 


amounting sometimes to as many as 50- 


men is confided, and who have to see that 


the work is properly done, that the out- , 


put of the men is satisfactory, that the 


material is properly used, and that the 
working of the trains is not impeded : 


3 to 6 fr. per day according to the im- 
portance of the work and of the results 
obtained. | 

Quarterly premiums of 60 or 50 fr., to the 
permanent way foremen who distinguish 
themselves by their keenness and devo- 
tion to duty with possible reduction if 
the work is badly done. 
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Main French Railways. 


By applying the statutary arrangements 
enforced on all the Railways, annual pre- 
mium of 165 to 490 fr. to the section 
gangers, labourers in the yard, engaged 
on certain work of special difficulty, or 
who have as a result of their ability been 
employed on ordinary running mainten- 
ance work needing specialized knowledge. 

Annual premium of 165, 325 or 490 fr. 
to the leading or assistant sectional gang- 
er, having special knowledge and control- 
ling a mobile gang of section men or la- 
bourers permanently allotted to certain 
special works. 

Monthly allocation to sectional or dis- 
trict heads, when their work becomes tem- 
porarily of unusual importance, and which 
if it were to be continued would result 
in the grade of the post being raised. 
This temporary allocation may be 1/12 of. 
the difference between the maxima of the 
scales of pay, corresponding, one to the 
temporary importance of the post, and 
the other to its normal specification. 


Paris, Lyons & Mediterranean. 


Special gratuities to men who by their 
personal action and especially by the su- 
pervision they exercise when carrying out 
new work, result in shortening the time 
originally fixed for completing the work. 


Est. 


Gratuities for good output in repair 
work based upon the number of metres 
repaired over and above the minimum 
fixed bythe head of the section. © 

If the base length has been exactly 
done, each workman receives a premium 
of 0.65 fr. per day. 

Increase or reduction of 0.13 fr. per 


100th done above or less with a maximum 
of 1.30 fr. and a minimum of 0 fr. 


Premiums for activity when carrying out 
certain work in the stores and work- 
shops of the fixed plant Department. 


Individual premium, or premium per 
gang is proportional to the time saved. 
The time allowed is equal to 15/11ths of 
the standard measured time. This pre- 
mium is applied to such work as hand- 
ling materials, sorting and classifying it, 
repairing and handling permanent way 


equipment, straightening and_tarring 
coach-screws, repairing bolts, drilling 


and cutting rails. 


Task work in the creosoting plant. 


The staff is paid in accordance with the 
series of piece prices. 

The pay is about 100/160ths of the 
legal pay. 


Société des Transports en Commun 
de la Région parisienne. 


Premium for savings effected granted 
to the labourers dealing with permanent 
way work, and being a function of the 
difference between the time allowed and 
that actually taken. 

The premium is distributed in relation 
to the time at work and to the base salary. 


Tunisian Railway Company. 


Premiums of 20 to 50 fr. to men who 
particularly distinguish themselves in 
looking after and extending the planta- 
tions. 

Special gratuities to supervisory staff 
who distinguish themselves by their zeal 
and devotion when carrying out repairs 
to the line as a result of storms, 


ee 
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CHAPTER V. 


Yemporary staff or contractors employed by the Railways for works of 


any kind: maintenance, cleaning, disinfection, repairs to rolling stock, 


fixed plant, buildings, or the line, office work, etc. 


A. — Temporary staffs. 
Main French Railways. 


As a general rule, the additional staff 
attached to a gang of regular employees, 
receives the same output premium as the 
latter. 

In other cases, the output is not taken 
into account when determining their pay. 


Bb. — Contractors. 
French State Railways. 


The contractor for off-loading fuel 
from ships, penalties or premiums for 
hours lost or gained during off loading. 

In principle, the value of the hourly 
premium is half the rates provided for 
as penalties. 


Paris-Orleans Railway. 
1. Disinfection of wagons. 


The disinfection of wagons used to 
carry cattle, is undertaken by a contrac- 
tor, who recruits any additional staff re- 
quired. 

The contracts entered into with these 
contractors, provide a fixed sum per wa- 


gon disinfected, taking into account the 
area of the vehicle. This sum varies with 
the locality. 

Penalties are also provided for delays 
in carrying out the work. 


2. Repairs to carriages and wagons. 


The Railway hands over the repairs of 
its carriages and wagons to private com- 
panies. 

The material required for the repairs, 
being, as a rule, supplied by the Railway, 
the role of these contractors is reduced 
to supplying the labour needed. 

Each repair before being taken into 
hand is gone into and an inventory pre- 
pared, in which is stated the different op- 
erations to be carried out, and by means 
of a list the total time T allowed to the 
contractor is calculated for the repairs. 
It is then only necessary to multiply this 
time by an average rate of pay S taking 
into account the general charges in order 
to arrive at the price due to the contrac- 
tor: 

Dien TNS 


This method of pay is Bou Uaee more 
nor less than piece work. 
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CHAPTER VI. 
SPECIAL CASES. 


SECTION No. 1. 


Premiums and gratuities for good output which do not come under 
the classes shown above or which affect men not considered in 


chapters I to XII. 


Relgian National Railway Company. 


Premiums granted to supervisors over 
coal stacks and to oil issuers : 

0.02 fr. per ton of coal issued; 

0.01 fr. per kilogramme of lubricating 
material issued; 
with a retention of 10 % fora deficit of 

tip 95s 

with a retention of 20 % for a deficit of 
1to3 %; 

with a retention of 50 % for a deficit of 
1to4%; 

with a retention of 70 % for a deficit of 
4to5 %; 

with a retention of 100 % for a deficit 
above 5 % 

(when drawing up the monthly balance 
of coal or of lubricating materials). 
Distance premiums granted to brakes- 

men : 

0.10 fr. for each kilometre travelled 
beyond a minimum daily distance caleu- 
lated for each depot based upon the dis- 
tance worked in December 19235. 

Actual distance travelled by the num- 
ber of men at work 


0.75 number of possible working days 
the staff authorised. 


The payment to the leading brakesmen, 
and to the chargehands over the brakes- 


men, is respectively 3 fr. and 1.50 fr. per 
1000 km. travelled beyond the minimum 
fixed for the whole of the staff under 
their control. 


Monthly premium for fuel economised 
at boilers and stationary engines. 


15 % of the price per ton of standard 
coal per ton saved. 


Monthly premium for petrol saved 
by the chauffeurs. 


The motor chauffeurs receive a part of 
the difference between the monthly pe- 
trol allowance and the actual consump- 
tion of the vehicle they have driven 
during the month. This part varies ac- 
cording to the ratio of the number of 
kilometres run with the same allowance 
during the month and the total monthly 


‘distance. 


Premiums for men engaged on motor 
repairs. 


The allowance in hours of work for the 
upkeep of the motors is fixed per 100 km. 
travelled during the month. The time 
saved is rewarded by a premium propor- 
tional to the hours on duty multiplied by: 

1 for the labourers, 

1.5 for the tradesmen, 
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2 for 
foremen, 
2.5 for the man in charge of the garage. 


the leading hands and 


garage 


Premiums granted to the staff engaged 
in putting up electrical installations. 


Premium based upon the saving of 
time realized when carrying out the vari- 
ous works and proportional to the hourly 
pay of the men. 

The premium of the supervisor and of 
the electrical engineer, is calculated at 
the rate of 0.88 fr. and 0.32 fr. per hour 
of time saved by the workmen under their 
control. 


Paris-Orleans. 


Premiums for savings granted to men in 
the electrical stations and subtations. 


a) Firemen and drivers in electrical 
generating stations. — The premium for 
supervision fixed by the agreement, va- 
ries with the savings in coal and oil ac- 
cording to the formula : 


P’ Premium allocated = 
—h, 


P Theoretical premium | 


C and H represent ae quantities of fon 
and oil allowed; 

¢ and A represent the quantities of coal 
and oil used; 

aand 6 are coefficients varying with the 
man according as the post occupied af- 
fects the one or the other factor. 


b) Electricians in charge of transform- 
er stations. — The statutary premium for 
supervision varies with the formula : 


Prea= P + P (P —.72) « 0.0745. 
P being the quotient of the number of 


kw.-h. supplied by the station to that of 
the kw.-h. received. 


Competition for the welders. 


In order to keep the autogenous weld- 
ers or electric welders up to the highest 
possible professional standard, these men 
are given 2 competitive tests, the first, 
which has to be passed by all the welders, 
the second which is only passed by those 
who have obtained the best marks during 
the first test (about 1/4 of the candidates). 

Gratuities of 50 to 400 fr., are granted 
according to the marks obtained and the 
man classed first in the second test, re- 
ceives a total gratuity of 600 fr. 


Aisace-Lerraine Railways. 
Allowance for unhealthy and dirty work. 


0.35 fr. per hour (minimum time 
spent : 1 hour). 

Allowance for work under ground. 

0.25 fr. per hour for tunnel of 200 to 
799 m. (656 to 2620: feet) ; 

0.50 fr. per hour for tunnel of 800 m. 


and above. 
State. 


Allowance of 0.625 fr. granted per par- 
cel found, to men in the Lost Property 
Section (Enquiries Sections). 

Allowance of 1 fr. for the welder en- 
gaged on welding copper firebox plate. 

Allowance 0.50 fr. for the assistant 
welder. 

(Per 1000 km. (621 miles) worked by 
the engine repaired under the condition 
that this distance is at least 25000 km. 
(15 535 miles.) 


Seciété des Transports en Commun 
de la Région Parisienne. 


General premium for work done 
in reducing the staff. 


In the departments or offices, where 
there is no efficiency task premium, the 
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standard staff is determined each year 

on the first of January. 

Each quarter, a calculation is made of 
the saving effected according to the fol- 
lowing formula : 

E = (Nj —N’ j) ¢, in which: 

N represents the number of clerks in the 
offices shown in the standard estab- 
lishment, 

} the number of days in the quarter con- 
sidered, 

N’ j, the number of days the office staff 
are actually paid, 

t the mean daily pay. 

Each department receives 30 % of these 
savings, and also 15 % of the saving rea- 
lized for the whole of the departments is 
distributed between them taking into ac- 
count the influence they have one upon 
the other. 

The distribution between the men of 
the same department is done by reason 
of the days of work and on a figure fixed 


by the heads of the departments, with, 
in addition a coefficient of 1.25, 4.5 and 2, 
for the administrative secretaries, ac- 
counts secretaries, assistant chief clerks 
and chief clerks. 


Premiums in case of accidents. 


Monthly premiums awarded to each 
driver who has not had any accident dur- 
ing the month, on condition that he has 
not more than six days off duty, during 
the month considered. 

In addition a quarterly premium equal 
to one third of the total of the three last 
monthly premiums granted, is awarded, 
under certain conditions, to any man who 
has not had any accident during three 
consecutive months. 

An additional premium equal to the 
quarterly premium, is awarded in addi- 
tion, to every man who has received two 
consecutive quarterly premiums. 


SECTION No. 2. 


Benefits other than premiums and gratuities for efficiency. 


None other than seniority bonuses, ex- - 


ceptional mention on the promotion list, 
citation in the general working notice or 


departmental notice, in force on the main 
French Railway Systems (see chapter I, 
section 1). 
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SECOND PART. 


CHAPTER VIL. 


MEASURES IN USE TO INTEREST THE STAFF IN THE GENERAL 
FINANCIAL RESULTS OF THE UNDERTAKING. 


Among the steps taken to interest the 
staff in the general financial results of 
the undertaking, four Companies may be 
mentioned : The Paris-Orleans Company, 
the Belgian National Railway Company, 
the Northern Light Railways Company, 
and the Franco-Ethiopian Railway (Dji- 
bouti to Addis-Abeba), which have, at 
different periods, interested directly, in 
various ways, their staff in the profits 
of the undertaking. In addition, as from 
1921, the main French Railways have also 
allocated to their staff, a management 
premium varying according to the general 
efficiency of the Railways. 


Paris-Orleans. 


The example of the Paris-Orleans was 
reported and discussed at the 1890 Con- 
gress. The following is the way the ques- 
tion is presented in the Note published 
by the Paris-Orleans Railway upon the 
institutions founded by this Company 
for the benefits of its staff : 


One of the first to do so in France, 
the Orleans Company has applied the 
system of participation in the profits. 

Immediately after receiving his cou- 
cession, Mr. Bartholoni, the President, 
took steps to associate in the success 
and the prosperity of the undertaking, 
the Officers and men of all classes who 
lent him their assistance. He therefore 


proposed to the Board of Directors, that 
the men should share in the profits of 
the Company as soon as these profits 
exceeded a sum sufficient to remunerate 
in a definite proportion the capital in- 
volved. This proposition was approved 
by the Board of Directors, and con- 
firmed by the shareholders at the Ge- 
neral Meeting on the 30 March 1844. 
The general economy of this measure, 
was summed up in the following fash- 
ion by Mr, Bartholoni: « To interest in 
the success of the Company, all those 
who, no matter in what way, are atta- 
ched to its service, work for it, and con- 
tribute to its prosperity. This is at 
once to stimulate the zeal, reward the 
work, improve the status of the em- 
ployees both in their own eyes and 
those of the Public, to attract and to 
hold men of capacity; and on the other 
hand, to create guarantees for the Com- 
pany, finally to tend constantly to in- 
crease the products, and to reduce the 
costs : all these are excellent things, and 
from which the Company itself will 
reap directly or indirectly, the fruits. 
From another point of view, it is not 
right that men who give their life to the 
service of the Company, should be liable 
to fall one day, into neglect and need. 
The dignity of a great Company always 
suffers by the humiliation to which 
those who have had the honour to enjoy 
its confidence and to exercise some part 
of its authority, may be reduced. The 
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measure proposed would result in ayoid- 
ing any such eventuality, and would 
make provision against it in a perma- 
nent and regular manner, as it should 
be in the case of a properly regulated 
undertaking. » 


Article 54 of the Bye Laws of the Com- 
pany regulates the amount of the monies 
so set aside in the following way : 


In addition to the various amounts of 
money specified in the previous article, 
(it was a question of the monies set- 
aside, for reserves, and to cover interest 
and amortisation of the share capital) 
and those to which the application of 
the relative agreement entered into for 
the guarantee of the interest by the 
State, and to the eventual share with 
the State of a part of the benefits, the 
nett earnings on the undertaking shall 
be each year, distributed between the 
shares, in the proportion of 1/600 000th 
per share, except as regards any new 
shares. Moreover when to the whole of 
the shares as interest and dividend a 
sum of twenty millions has been distri- 
buted, from the surplus of the earnings, 
there shall be taken 15% which shall 
be distributed by the Board between 
the employees of the Company, in pro- 
portion to the rates of pay, or the ser- 
vices according to the bases laid down 
by the General Meeting of the Company. 

When as a result of applying the 


above arrangement there has been dis- , 


tributed to the whole of the shares a 
total sum of 29 millions, the amount to 
be taken from the nett balance, shall be 
reduced to 10%. When, as the result 
of applying the above arrangement, a 
total sum of 32 millions has been distri- 
buted to the share holders, the amount 
to be taken from the nett earnings, in 
excess, is reduced to 5 %. 


The many improvements introduced in 
turn in this system has converted it into 
a real Pension Fund, which without any 


contribution of the parties concerned, has 
made it possible for the Company to look 
after its own employees, up to the period 
when the Law of 1909 laid down the 
Pension conditions for the Staff on the 
Railways. 

Men joining the Company subsequent 
to the 1 January 1944, are obliged to join 
the legal organisation; those who were 
in the service at this date, can either make 
the choice of the new service or of the 
old organisation instituted by the Com- 
pany; most of them, considered this or- 
ganisation has many advantages above 
those granted by the new law and have 
asked to remain under the old scheme. 

The alteration in the pension as a result 
of the 1909 law, resulted in alterations in 
the participation in the earnings. As 
a result of the regulation of 1912. the 
share of the men in the old pension 
scheme is as in the past paid when set- 
tling their pension; that due to the men 
in the new scheme is paid them in money. 


None the less in the case of the latter 
men participation in the profits is con- 
sidered, subsequent to the application of 
the new Staff Agreement, on the whole 
of the great French Railways, as the first 
factor in the annual gratuity that this 
law includes and which is incorporated 
therein, it being understood that, when 
this gratuity is less than the amount of 
the participation in the receipts, the 
difference shall be covered by a supple- 
mentary payment to the man concerned. 


Beigian National Railway Company. 


In accordance with the arrangement of 
article 40 of the Statutes, the Belgian 
National ‘Railway Company distributes 
amonsgt the staff, 5 % of the nett 
earnings of each year. 

The first distribution was made in 


. 
‘ 
: 
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1928, and covered the working period 
of 16 months (4 months of 1926, and 12 
mounths of 1927). It corresponds to 
about 3 % of the pay as salaries which 
has been paid to the staff. The formula 
applied is the following: 


Staff benefiting. 


All men in the permanent staff recruited 
not later than the 1 January -1926, ex- 
cluding temporary or additional staif. 


Vaiue of the gratuity. 


A. — Officials and clerical staff: the 
most deserving men receive the stan- 
dard gratuity; those of average value, 


the minimum gratuity; men of least 
merit, not receiving anything. 
B. — Workmen: The men who have 


not received during the year more than 
3 reprimands, receive the standard gra- 
tuity; the minimum gratuity is granted 
to those men who have received a severe 
reprimand, or more than 3 ordinary re- 
primands. 


C. — Staff as a whole: No gratuity is 
paid to those men who have been seve- 
rely punished during the period in 
question. 

The amount of the gratuities depends 
upon the duration of the actual work, 
carried out during the period con- 


cerned : a reduction of about 10 % is ~ 


made for each month of absence. 


Northern Light Railways. 


At the end of the year, between the 
heads of Deparments, and heads of gangs, 
a sum corresponding to 1 % of the profits 
is distributed. The distribution is made 
in prorata to the salary or pay, taking 


‘into account the devotion and zeal shown 


by each man in carrying out his duties. 
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The Franco-Ethiopian Railway 
(Djibouti to Addis-Abeba). 


Staff in Africa. 


The special allocation is based upon 
the actual profits of the year in question, 
and calculated as : 

{0 % on the first million of this earn- 
ing, and 

5 % on the surplus. 


The distribution is made between the 
men to whom it is granted, according to 
the number of actual days of work during 
the said period and in proportion to their 
fixed rate of pay, excluding all premiums, 
indemnities, allowances, subscriptions, or 
gratuities. 

However, rates of pay between 12 000 
francs excluded, and 24000 frances 
included only enter into account for 50 % 
and the section above 24000 frances, for 


235 Yo 
Staff in Paris. 


Special allowance is calculated as 1 000 
francs per frane of supplementary divi- 
dend distributed for the year in question 
in addition to the guaranteed interest of 
3.4/2 %. i 


The distribution of this is made as 

follows: ~ 

I. -— 45 % amongst the whole of the 
staff, in prorata to the time on duty 
during this period. 

Il. — 20% among the staff in the 
offices in proportion to the time on 
duty. 

Ill. — 20 % between the men whose 
pay is above 9 000 francs. 

IV. — 15% between the heads of the 
services. 


The other measures taken by various 
Administrations with a view to interesting 
their staff in the general financial results 
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of the undertaking, can be considered as 
forms of premiums for efficiency. The 
management premium instituted by the 
agreement of the 28 June 1921 on the 
new regime of the main French Railways 
may be considered as coming into this 
category. 

As from the 1 January 1921, the retros- 
pective date of application of this 
agreement, the staff of the 


Main French Railways 


benefit, like the shareholders, by a ma- 
nagement premium which is a function 
of the growth of the traffic and of the 
saving in the operating expenses realised. 


Factors entering into the premium 
This premium is composed of two distinct 
elements which are also used to calculate 
the premium due to the shareholders : 


a) 3% of the excess of receipts for 
the year’s working considered in rela- 
tion to that of 1920 (increase in rates 
not taken into account). When the 
excess exceeds 20% of the 1920 re- 
ceipts, the figure applicable to surplus, 
shall be reduced to 2 %. 

b) 1% of the reduction in relation to 
the year 1920, due to the shortage of 
receipts compared with the expenses, 
or, if the receipts exceed the expenses, 
1% of the total of the excess and the 
deficit from 1920 (‘). 


Calculation of the amount of the pre- ° 


mium : In order to ascertain the amount 
of premium due to the staff, the two 
factors a) and b) above, are doubled. If 


(1) After the year following that in which 
the accounts will balance (that is to say when 
the receipts for the whole of the railways will 
at least equal all the outgoings authorized by 
article 15 of the convention) the premium will 
be increased by 1 % of the reduction of the 
debit or of the growth of the excess in rela- 
tion to the year in which the accounts balance. 


the doubled figure exceeds 1.5 % of the 
receipt for the year considered, the pre- 
mium continues to increase by the addi- 
tion of the surplus of the two factors not 
doubled. 


Furthermore, unlike what takes place 
wich regard to the premium for the latter 
that due to the staff, is always paid as a 
whole to the men whatever may be the 
value of its total, and whatever may be 
the financial results of the year, whether 
it finishes at a loss, or a profit in relation 
to the year 1920. - 


Moreover, the premium paid to the 
shareholders may, on the other hand, be 
penalised to the extent of 2 % if there is 
a growth in the deficit for the year con- 
sidered in regard to the year 1920. 


On the other hand, if this premium ex- 
ceeds a determined maximum the surplus 
has to be paid to the common funds, 
either as a whole or in part. 


Distribution of the premiums due to the 
staff. — A public Decree dated the 28 
September 1922 laid down the rules 
according to which premiums due to the 
staff are distributed. 


According to the terms of this decree : 


1. a quarter of the premium is distri- 
buted uniformly between the whole of 
the men who have received a gratuity 
during the corresponding year’s work. 
However, the staff whose service is bro- 
ken, only receives half that allotted to 
the other men; 


2. the surplus of the part of the pre- 
mium due to the staff is distributed 
between the permanent staff, with con- 
tinuous or non-continuous service pro- 
portionally to the numbers obtained by 
multiplying the tenth of the merit figure 
by a coefficient varying from 0.5 to 18, 
according to the scale of pay in which 
the man in question is placed. 
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Societé des Transports en Commun 
de ia Région Parisienne, 


A special premium has been instituted 
in favour of the staff by the working 
agreement of the 20 September 1920 
between the Société des Transports en 
Commun de la Région Parisienne and 
the Seine )Department. This premium 
makes the staff interested in the develop- 
ment of the operating receipts. 

With this object in view, 4 % of the 
receipts from passengers and publicity 
are granted to the staff of all grades in 
accordance with the following conditions: 

85 % of the money set aside from 
the 4 % is distributed in prorata with 
the number of days of work between the 
whole of the staff except workmen not 
on the permanent staff exclusively engag- 
ed in building new lines; 

45 % is also distributed in prorata 
with the days of work between the con- 
trollers, collectors and enginemen. 

When calculating the distribution of 
this 145 %, each day is counted as one 
unit, and each controller and collector’s 
day as two units. 


Sfax to Gafsa Railway. 


The permanent staff receives a pre- 
mium on the receipts as from 1926, as 
follows : 

1.5 % of the receipts of the year; 

90 % of this amount is distributed 
among the men prorata with their figure 
of merit for the end of the year, the num- 
ber of days work done during the year, 
and a coefficient varying with the grade; 

10 % goes to a mutual aid fund which 
makes it possible to assist men at work 
or retired, who, momentarily, find them- 
selves in a situation in which they require 
assistance. 


CONCLUSIONS. 


The above investigation that we have 
carried out on all the branches of acti- 
vity of Railway Companies, shows, that 
most of the Railways and their depart- 
ments have systems of gratuities and of 
premiums which assure a more or less 
considerable additional remuneration to 
the staff. 

The conclusions which this investiga- 
tion has brought out appeared to us ca- 
pable of being summed up in the follow- 
ing way : 


1. The growth in the institution of 
gratuities or of premiums, in order to 
obtain greater efficiency, shows the inte- 
rest the Railways have taken in this 
system. 

It is evident in fact, that the gratuities 
or premiums, result in the zeal and 
activities of the staff being stimulated 
to a greater extent and in a better way, 
than can be realised by the normal re- 
muneration, which can not be exactly 
proportioned to the efforts and daily 
output of each man. 

2. The necessity for defining the 
amount of a premium to be granted by 
formule which make it possible to pro- 
portion the amount of the supplementary 
allowances closely to the increase in the 
efficiency, has been recognised. 

As a result, it has been necessary to 
accurately define the output required at 
the same time as the corresponding value 
of the premiums. 

In order to arrive at this, 
methods are in use. . 

In some cases it has been thought 
sufficient to codify the methods in use 
and to fix the figure for the production 
according to the results that these meth- 
ods make it possible to attain. 


severa 
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Certain undertakings have endeavoured 
to arrive at greater accuracy when fixing 
the production rates after which a pre- 
mium is due, and have not been satisfied 
to adopt the methods of working confirm- 
ed by custom. They have carried out a 
systematic investigation into the processes 
giving the greatest efficiency. They have 
in this way been automatically led to take 
into consideration the question of the 
scientific organisation of work, and to 
recognise that their studies should, to be 
logic, proceed — as we have pointed out 
in our precis — that of the premiums for 
efficiency. 

Although the questions of rationalisation 
are outside the scope of the present report, 
we think it useful to briefly indicate the 
processus of the operations to which the 
Railways who have taken into hand this 
investigation, have been led : 


a) Setting up of an industrial accounts 
office to ascertain the indirect charges. 

b) Modification of the establishment 
by a carefully thought out specialisation 
of the management staff. 

c) Detailed investigations into each 
operation in a unit of production so as 
to find without taking into account pre- 
vious practices, the methods leading to the 
greatest output and to the lowest cost 
price. 

d) Exact definition of the condition of 
work in each particular case, so that the 
methods, tools, speed, etc... of each 
operation, shall be completely defined. 

é) Investigation into the time to be 
allowed for each of these operations, tak- 
ing into account the precise conditions 
laid down as above. 

f) After completion of the preceding 
investigations and with the certitude that 
the results to which they have led cannot 
be surpassed by improvements which are 


in the control of the management, intro- 
duction of output premiums. 


It is obvious that these stages are more 
easy to follow rigorously when organising 
repair work than when dealing with 
traffic operations. We think, however, 
that this presents a logical staging of the 
work of rationalisation and that there is 
every interest in following it up as closely 
as possible. 

In any case, and no matter what method 
be employed when instituting these pre- 
miums, it is only equitable that any im- 
provement in the output recorded after 
their institution, should result in the 
staff concerned being given an increase 
of pay proportional to the saving made by 
the shop using it as a result of the 
additional effort of the staff. 


3. The enumeration, though incomplete, 
of the formulae in use given in the above 
report, show that the premiums and the 
gratuities are most variable in their 
objects, in their rates, and in the way they 
are applied. In our opinion, there does 
not appear to be any reason to endeavour, 
in order to satisfy an excessive desire 
for uniformity, to suppress the differen- 
ces necessilated by the varied organisa- 
tions, the multiplicity and variety of 
needs, the relatively very different im- 
portance of the same factor on the vari- 
ous Railways. 


4, None the less, it is desirable that as 
far as possible, the formula which governs 
the award of gratuities and premiums 
for output, should be simple, and under- 
standable by every one. 


5. In order to avoid arriving at results 
opposite to those sought it is advisable 
that the recompense should be carefully 
graduated in any one place of work 
according to the difficulty of the work 
done by each man and according to the 
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output given, so that each man can readily 
see that every exceptional output results 
in an exceptional increase in his pay. 


6. It is also desirable, in every case in 
which the useful effects of the work 
done by each man can be measured and 
in all cases in which the individual out- 
put can be measured, that the premium 
should be given a personal and individual 
character. 


7. It has been observed, moreover, that 
one of the factors in the efficacy of the 
exceptional gratuities and of the output 
premiums, is the speed with which they 
are paid, or at least with which they are 
published, in the shop itself, the output 
recorded, and the amount of the premium 
granted for this output. 


8. Seeing that an improvement in the 
output results in an increase in pay, it 
is certain and logical that any reduction 
in output, or wastage of time, tools, or 
materials, should be punished by a 
reduction, or even by the suppression of 
the premium or of the gratuity. 

It is not always possible to bring home 
to the man concerned the consequences 
- of his mistakes and bad practices, but 
each time that this can be done, it is 
desirable to determine who is responsible, 
and to give to the amount withheld — as 
to the premium itself — a personal and 
individual character. 


In the same way as for the premium 
itself, the speed with which the reductions 
or suppressions of premium are made is 
a very appreciable factor in their effi- 
cacy. 


9. As regards the management staff, it 


- is desirable that the gratuity or premium 


should be based upon the whole of the 
factors which affect the output of the 
shop or of the gang controlled, and even, 
if possible, upon the immediate and 
subsequent consequences of the work of 
the shop or gang. It is desirable moreover 
that the premium or gratuity should be 
proportional to the personal influence 
exercised by the member of the manage- 
ment or directing staff. 


10. As regards the participation of the 
staff in the general results of the under- 
taking, it can only be paid to the men 
concerned after the end of each year. 
The men cannot therefore when they 
give an additional output realise the 
supplementary gain that will be paid to 
them; the encouragement that any such 
participation can give psychologically 
varies therefore with the training and the 
intellectual qualities of the staff affected. 

Experience shows that the greatest effect 
is exercised upon the management staff. 
It is consequently to this class of staff 
that it should be more specially be 
applied. - 
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REPORT No. 2 


(Belgium, France, Italy, Portugal, Spain and their Colonies) 


ON THE QUESTION OF COMPETITION OF ROAD TRANSPORT (SUBJECT XIII 
FOR DISCUSSION AT THE ELEVENTH SESSION OF THE INTERNATIONAL 
RAILWAY CONGRESS ASSOCIATION) (+) (*), 

By Mr. LE BESNERAIS, 
CHIEF ENGINBER, HEADQUARTERS OF THE OPERATING DEPARTMENT, NORD RaILW:¥ COMPANY (FRANCE), 


and Mr. DEGARDIN, 


CHIEF HNGINEER, ASSISTANT TO THE HEAD OF THE OPERATING DEPARTMENT, PARIS-ORLEANS RAILWAY. 


+s 


Figs 1 to 8, p. 2646 to 2652. 


We have been given the charge of draw- 
ing up a report for France, Belgium, 
Spain, Portugal and Italy, their Colonies 
and Protectorates, on Question XIII as 
submitted to the Madrid session of the 
Railway Congress. The question reads 
as follows : 


« Competition of road motor transport. 


Effect of road competition on goods 
and passenger traffic and the best 
methods of meeting such competi- 
tion both as regards the main lines 
and the branches. » 


To enable us to make the required re- 
port we sent a questionnaire to all the 
members of the Association in the above 
“mentioned countries. 

__ For the interesting and detailed ans- 
“wers received from the greater number 
of the Administrations we wish to ex- 
press .our thanks; their considerable 
‘length however makes it impossible to 


_ () This question runs as follows : 


reproduce them in full; we therefore 
propose to summarise them, keeping to 
the order of the questionnaire. 

As the replies from the chief Italian . 
Administrations had not been received 
when we drew up the present report, we 


“intend to add them as a supplementary 


report see page 2653. 
* 


co 


§ 1. — Of what importance is motor 


‘traffic in the country to which belongs 


the area served by your railway? How 
great has been the development of this 
traffic during the last few years? 

Please state if there are any official 
statistics on this subject, and from these 
statistics or any other means of inform- 
ation at your disposal state the number 
of vehicles in circulation, if possible for 
each year since 1920. Please distinguish 
the following classes of vehicles : 


a) those intended for the transport of 


a 


« Competition of road transport. Effect of road competition on goods 


and passenger traffic and the best methods of meeting. such competition both as regards the main lines and 


ae branches. « | ae 
“ @) Translated fon the French. See 


XI-12 
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b) those used for passenger transport, 
and in this latter class : 1. buses and 
charabancs; 2. small vehicles (not more 
than 6 seats). Differentiate between pri- 
vate vehicles and those of the public town 
services. 

Please give any other information which 
would make it possible to appreciate the 
distances covered by the above vehicles, 
such as the annual amount of petrol or 
similar combustibles used during these 
same years by these vehicles. 


Owing to the lack of, detailed statistics 
on this matter the greater number of the 
railway companies consulted were not 
able to furnish us with such complete in- 
formation as we could have desired. 

We have summarised the information 
received, such as it is, in the table given 
in Appendix I. Its incompleteness makes 
it impossible to draw any precise conclu- 
sions from it or to establish a detailed 
comparison between the different Admi- 
nistrations or the different countries (+). 
However the rapid development of motor 
traffic is none the less obvious; in France 
and Belgium, for example, it can be seen 
that the number of vehicles licensed for 
passenger transport has been more than 
trebled since 1921. 

This alone would be a proof, were one 
needed, that the motor transport question 
does exist; it remains to be seen in what 


measure this transport is deleterious to . 


the railway or whether it could become 
of either direct or indirect assistance. 


* % * 
§ 2. — What areas are covered by the 


regular motor services, whether bus or 
lorry, in the region served by your rail- 


() This same observation also applies to the 
different tables of statistics drawn up in support of 
this report. 


way, and what has been their development 
during these last few years? 

Please give the number and length in 
kilometres of the regular motor routes 
near your railway which could have any 
influence on its traffic. 

Tabulate if possible this information 
for each year since 1920. 


The table given in Appendix II is a 
summary of the replies received which 
were however often incomplete. It clearly 
shows that the regular motor services, 
which are liable to compete with the rail- 
ways, because carrying out the same pub- 
lic transport services of both goods and 
passengers, have greatly developed and 
are rapidly growing. Their mileage also is 
impressive if compared with that of the 
railways; in Belgium it is 1/2; in France 
3 times as great (if only the 7 great rail- 
way companies are taken into conside- 
ration), in Portugal (in the neighbour- 
hood of the Portuguese Railways) 10 ti- 
mes as great. At the same time the im- 
portance of the traffic is far from being 
in proportion to the distances covered, 
and as we shall see, a great number of the 
routes tend to increase the railway’s traf- 
fic rather than to compete with it. 


* 
¥ * 


§ 3. — What proportion of the total 
mileage given in paragraph 2 is covered 
by regular motor services between places 
already joined by the railway, these motor 
services being more or less parallel to the 
railway and therefore liable to compete 
with it? 

Indicate if possible the annual diffe- 
rences in services of this kind since 1920. 

The table given in Appendix IIT drawn 
up by means of the replies received to 
this question show that the number of 
such services is far from being negli- 
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geable. Among the existing motor. ser- 
vices the proportion that compete with 
the railway varies considerably in diffe- 
rent regions. As far as main lines are 
concerned this proportion falls to about 
10 % in thinly populated areas where 
the stations are far apart, but it is more 
than 80 % in the highly populated indus- 
trial and commercial regions. In the case 
of the small local railways and certain 
branch lines of the large railway com- 
panies. it is quite another matter; there 
is often direct competition under condi- 
tions very favorable to the motor. 


* 
* * 


§ 4.— What is the passenger and goods 
traffic of the competing motor services 
mentioned in paragraph 8, and how much 
has this traffic increased during recent 
years? 

Please state for 1927 and as far as pos- 
sible for every year since 1920 the num- 
ber of buses and motor lorries (each 
class of vehicle separately) which have 
run regularly on these routes, the number 
of passengers and tons of goods carried 
yearly as well as the number of passenger- 
kilometres and tonne-kilometres. 

By means of this question we were 
enabled to draw up the table given in 
Appendix IV which completes the infor- 
mation summarised in the preceding 
tables. 

The figures in the last colums are 
wherever possible shown in comparison 
with those of the railway traffic as far 
as we were able to ascertain this from 
the latest tables published by the U. I. C. 
(International Railway Union). This 
shows that even if a regular competitive 
motor service exists it is very far 
from being completely victorious; it is 
however to be feared that motor trans- 


port will take the pick of the traffic as 
the regulations imposed on it are much 
less strict than in the case of the rail- 
ways who are obliged to accept every kind 
of traffic no matter how unremunerative 
it may be, while the motor services need 
only be set up where the competition is 
easy and paying. 

Also, as above, in the case of the small 
lines who cover very much the same areas 
as the motor services, the ratio between 
the traffic of the two services is often 
in the favour of the road. 

Furthermore it must be noticed that 
in France, for example, this competition 
is fairly recent; in fact it has only really 
developed since 1925 or 1926 for causes 
which we will consider further on. 


* 
cut oleic 


§ 5. — What regulations are imposed 
in your country in the case of the regular 
motor services? 

Please indicate the conditions demand- 
ed by the public bodies (State, depart- 
ments or provinces, towns, etc.) of the 
companies organising and working re- 
gular motor services and especially: 

a) Are the regular motor services neces- 
sarily the object of concessions or licen- 
ses which need administrative interven- 
tion? If this is so give the division of the 
lines dealt with under both paragraph 2 
and paragraph 3 as between lines entirely 
free, and lines simply subjected to the 
obtaining of formal authorisation with- 
out any other participation of the public 
authorities as to clearly defined obliga- 
tions concerning the extent of the ser- 
vice and the financial intervention of the 
said authorities. 

b) Are the regular lines of motor ser- 
vices having a concession part of a ge- 
neral plan that has in view the best pos- 
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sible method of meeting the needs of the 
country or is the concession-holder free 
to decide upon their direction? 

c) Are the concession-holders of regu- 
lar motor services subsidised by the pub- 
lic authorities ? What are the public bo- 
dies that bear the weight of these subsi- 
dies? How are they decided upon, 
divided, and assigned ? 

d) Do the regular motor services, whe- 
ther free, authorised, or the object of a 
concession, bear a part of the construc- 
tion and upkeep expenses of the roads 
used by them? If so how much and in 
what way? What taxes are imposed on 
them? Compare these expenses and 
taxes with those borne by rail transport. 

e) Are the rates of regular motor ser- 
vices, whether free, authorised or the 
object of a concession, submitted to the 
approval of the public authorities ? 
(which?) or simply decided by the con- 
cesston-holders? 

_f{( Are the concessions of regular mo- 
tor services monopolies for the working 
of those routes or is there open compe- 
tition either between themselves or with 
such regular services as are not the object 
of a concession (free or simply autho- 
rised)? 

g) Are there any enterprises (State en- 
terprises, those of communes, etc., or 


those of certain railway companies) - 


which enjoy a preference in the obtaining 
cof concessions of regular motor services? 


Conditions differ considerably from 
‘one country to another. 

In general the public transport services 
must have a preliminary authorisation 
from the competent authorities (Bel- 
gium, Law of 15 September 1924; Spain, 
Royal. Decrees of 4 July and 41 Decem- 
ver ye France, Decree of 34 sie ae 

9 


‘In Belgium the creation of regular pas- 
senger services depends on the approval 
of the King after an enquiry has been 
made into the utility of the enterprise, 
the proposed route and the rates. The 
principle of a compensatory indemnity 
has been considered in the case of these 
services when there is competition, and 
it has sometimes been applied in favour 
of the National Railway Company. On 
the other hand no legal measure has been 
taken to prevent competition with the 
railways as far as the transport of goods 
is concerned. There is no general plan 
for the regular motor services; those 
who exploit such services do so as a rule 
without any subsidy from the public 
authorities except in an indirect fashion 
in the case of those services organised 
by the National Light Railway Company. 

The rates are submitted for approval 
to the authorities who have given the 
necessary permission to start the service, 
but competition is in fact possible be- 
tween the different services; the National 
Light Railway Company alone enjoys the 
preference in obtaining concessions of 
certain services in the following cases : 

1. when the required services would 
work routes forming part of their project- 
ed lines; 

2. when the route would follow that 
of their actual lines; 

3. when it would join two points served 
by their lines. 

In Spain, on the other hand, an effort 
to organise has been made; the road pas- 
senger transport services are under the 
control either of the Departmental Com- 
mittee or of the Central Committee of 
Transport, according as to whether their 
sphere of action is limited to a single de- 
partment or not. The concession is grant- 
ed according to a Specification drawn up 
by the Committee if eee is only one de- 
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mand, or after having been competed for 
if there are several. 

The Specification grants a monopoly 
for twenty years; in exchange the trans- 
port of the mail is free and a tax is paid 
towards the upkeep of the road. 

The regulations enforced in the case 
of irregular services and in town or sub- 
urban services are less strict. 

The concession-holders do not as a 
rule enjoy a subsidy; the taxes paid by 
them are much less than those imposed 
on the railways; the rates of regular 
conceded lines are submitted for appro- 
val but those of other lines are free. 

In Portugal there are no proper offi- 
cial regulations but rather complete li- 
berty and independence. 

In France the motor services do not 
receive any grants; in order to work them 
it is only necessary to make a formal 
declaration to the Prefecture and to sa- 
tisfy the usual safety regulaltions. 

Many lines receive subsidies from the 
communes and departments, part of 
which are paid by the State if the ser- 
vice is not in competition with either 
other motor services already subsidised 
by it or the railways; in return the con- 
cession-holder must submit to a Speci- 
fication regulating his obligations in the 
matter of rates, mail transport and time- 
table. 

There is no preference shown in grant- 
ing such subsidies. The rates of bus ser- 
vices other than those of subsidised ser- 
vices are free from control. 

As far as the participation of the motor 
services in the construction and upkeep 
expenses of the roads used by them is 
concerned, the taxes imposed especially 
under the headings 
are, as we shall see (§ 11) in most cases 


very far from equal to these upkeep ex- 


: roads, petrol, oil, 


penses. There is also a great deal of 
unfairness as the taxes favour road 
transport to the detriment of the railway. 

In Tunis the regular motor services 
are worked either under concession when 
they are subsidised by the State, or are 
simply authorised. 

* - * 

§ 6. — What are the passenger rates 
and the goods rates of the regular com- 
peting motor services? Are there any 
fixed regulations to determine the amount 
of these rates? What ratio is there 
between these rates and those of the rail- 
way on corresponding routes ? 

Please state the average and the maxi- 
mum rates per km. in the current coin 
of the realm and in gold-centimes and 
the ratio in percentages to the correspond- 
ing railway rates. How have these rates 
and this ratio developed in recent years? 

The table given in Appendix V which 
summarises the replies received shows 
that there is no precise rate per km. for 
motors. As they are usually free from 
taxation this depends above all on the 
effects of competition. On the whole, 
however, it will be seen that for passen- 
gers the rates are on the average much 
the same as those of second class railway 
fares, (in Portugal however they are 
distinctly less) while as far as goods are 
concerned they are based on those of the 
railway but usually slighly less. 

In France the Specifications of sub- 
sidised services usually arrange for’ 
fares to be about 0.25 to 0.30 fr. per km. 
(0.40 to 0.483 fr. per mile) while second 
class railway fares are 0.304 fr. (0.489 fr. 
per mile) (tax included), but except in 
rare cases there are no special rates for 
return tickets nor any such reductions 
as are given by the railways to many kinds 
of travellers..:-. >... - Pa? a2 at 


* 
* 
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§ 7. — Can you observe any diminution 
of traffic on your railway directly attri- 
buable to the development of traffic on 
adjacent lines of regular motor services? 

Please give as a percentage of the total 
traffic the probable diminution in the 
number of passengers and tons of goods 
for the whole distance and per km. of the 
distance on those sections of your railway 
where there is active competition. 

How much has this loss increased dur- 
ing the last few years ? 


a) Passengers. — In general the rail- 
way companies have noticed a diminution 
in passenger traffic without however 
being able in every case to give the per- 
centage of this diminution due to road 
competition. Because of the relatively 
small length of each of the regular routes 
at present this competition does not 
greatly affect main-line passenger traffic. 
It is also partly made up for by the fact 
that certain motor services act as feeders 
to the railway. 

The situation seems to be particularly 
serious in the case of branch lines and 
small railways the place of which is being 
taken more and more by buses; the North- 
ern Light Railway Company, for example, 
shows in comparison with 1913 a diminu- 
tion in the number of passengers which 
reaches 20 to 30 % on its Pas-de-Calais 
lines, and as much as 53 % on those of 


the Isére; the Algerian lines on the Paris, © 


Lyons & Mediterranean show a relative 
diminution of as much as 50 % for jour- 
neys of less than 50 km. (31 miles); the 
Smyrna-Cassaba Railway gives its loss as 
14 % while the Portuguese Ministry of 
Colonies estimates the amount of passen- 
ger traffic lost by the Mormugao line as 
between 10 and 25 %. 

It is to be feared that this competition 
will go on steadily progressing because of 


the creation of motor services for longer 
routes, and also because of the facilities 
enjoyed by the motor for choosing paying 
services and for catering only for the 
regular traffics, while at the same time 
it benefits from tax exemptions in con- 
nection with the upkeep of the roads. 


b) Goods. — Here also the competition, 
whilst slight as regards tonnage in the 
case of the main lines, is much greater 
in the case of secondary lines. 

The table given in Appendix IV gives 
the ratio of road and rail traffic for all 
the lines of each of four of the large 
French Railways, these Companies having 
no statistics which enable the diminu- 
tion on the lines or parts of lines where 
there is competition, to be determined 
separately. In kilometric units this ratio 
varies from 0.02 to 0.08 %. 

The branch lines are more affected; 
the Tarn Departmental Railways, for exam- 
ple, have suffered a loss of from 10 to 
20 % of the traffic according to the route. 

The Algerian Railways of the State 
show on their short distance routes, a 
very great loss which they estimate at 
50 % for distances of less than 50 km. 
(31 miles), while the Réunion Railway 
shows a loss of respectively 23 % and 
10 % on fast and slow goods traffic. 

* 
* * 

§ 8. — Besides the regular motor ser- 
vices considered in S§ 2 to 7 what is 
the importance of the passenger and goods 
transport carried out either by inter- 
mittent or irregular services, or by motors 
and lorries belonging to private indivi- 
duals who use these either for their own 
needs only or also for their needs and 
on account of other people? 

Indicate as in paragraph 7 the effects 
of this competition on the traffic of your 
railway. 
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a) Passengers. — All the replies made 
to this question show that such competi- 
tion exists but that it is impossible to 
estimate it at all precisely. It seems to be 
above all of importance as regards jour- 
neys made by private individuals them- 
selves for these find in the use of a motor 
accessory advantages which a public ser- 
vice such as the railways is unable to 
offer them. 

Several particular examples of the im- 
portance of this competition have been 
given us. For example, the French Nord 
Railway Company states that at the annual 
horse races at Chantilly the proportion 
of the total number of spectators who 
travelled by rail which, in 1923, was 84 %, 
has fallen through motor competition to : 


19 %_in 1924. 
69 % in 1925. 
68 % in 1926. 
bono. 1927. 
65 % in 1928. 


This competition seems to be of special 
importance in the case of small local 
lines; the figures given us by some of 
the large Railway Companies are only 
small, between 0.05 and 2 %; on the other 
hand companies such as Light Railways 
of the Nord (Isére system) and the Deux- 
Sevres Tramways have suffered a loss 
of 15 to 25 % in passenger traffic, and 
the Gafsa Railway, a loss of 60 %. 


b) Goods. — As far as goods are con- 
cerned many important elements neces- 
sary for a complete estimation of the 
position are lacking. We have to consider 
in fact a multitude of transports carried 
out for all manner of distances more or 
less regularly. In this catagory is in- 
cluded for example ; 

1. Deliveries from the large stores 


round the large towns in which they are 
situated, and even in towns some dis- 


tance away; these establishments are 
very fond of this kind of transport 
which has the additional advantage of 
giving a good advertisement at small 
cost. 


2. Distribution between 
and the branches. 

3. The transport of goods from one 
factory to another for the undergoing 
of different processes and from the fac- 
tory to the wholesale stores, and the car- 
rying back of raw material. 

4, The transport of commodities, farm 
and market garden produce, to the mar- 
kets. 


the depots 


In the areas served by the Nord Rail- 
way, an evaluation of the transports 
carried out either regularly by private 
individuals or intermittently by public 
enterprises over distances of 20 km. (42.5 
miles) or more, gives for 1927 a tonnage 
of 186 500 tons which represents 8 156 000 
t.-km. (4988 000 ton-miles), the ratio be- 
tween this traffic and the tonnage carried 
by the railways being 0.31 %.- It should 
be noted that the ratio of the traffic of 
regular motor services to the same traffic 
by rail is 0.34 %. 

The Paris, Lyons & Mediterranean 
Railway Company has made the following 
comparison as regards the transport of 


flour and beer : 


Tons 
of beer. 


Tons 
of flour. 
Tonnage transported by rail 
in 1927 
Tonnage transported by road 
in 1927 


269650 43 104 


171000 53 200 


In Tunis, the loss occasioned to the rail- 
ways by private motor services has been 
evaluated as follows : 

20 to 30 % of the cereal traffic, 

40 to 50 % of the wine traffic, 

60 to 70 % of the oil traffic. 


* < 
 * 
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S 9. — Independently of the rates, what 
inconveniences have been observed on 
your main and branch lines likely to 
cause passengers and consignors to make 
use of road rather than rail services ? 

Please indicate the measures taken by 
your railway to acelerate transport, to 
make the services more frequent, etc. 


Since motor competition does exist and 
especially since it has outlived the first 
craze for the new, the question must be 
asked whether it has avoided certain 
faults inherent in rail transport, and whe- 
ther any successful measures have been 
taken or could be taken to correct these 
faults. 


a) Passenger. — In the opinion of cer- 
tain companies (Spain, Portugal, the 
minor French and Belgian Railways) the 
motor has the advantage of being faster 
and more comfortable. The remedy 
would seem to lie in speeding up the 
trains and renewing old stock, measures 
which so far have been delayed from 
reagons ‘of economy. But these Com- 
panies recognise that even if such mea- 
sures were taken the railway would still 
have certain drawbacks attached to it : 
too few trains, stops not frequent enough 
(unless the time taken for the journey 
be greatly increased), the service given 
too closely limited to the actual railway 
track, the difficulty of increasing the 
daily extent of the service because of the 
high cost of supervision, costs corres- 
ponding to the superabundance of stock 
due to the obligation under which the 
railways lie of accepting all kinds of traf- 
fic no matter how irregular. 


The general remedy of these inconve- 


niences would indeed, so it seems to us, 
be difficult and expensive; the high cost 
of new trains, the difficulty of combin- 
ing rapidity with .frequent stops, the 


practical impossibility of making new 
lines which would be useful. 

Without doubt the use of motor rail 
coaches is often a very useful solution, 
especially on minor lines where at the 
cost of making the rules less strict these 
vehicles enable new facilities to be offered 
to the public, such as the separation of 
the passenger and goods services which 
were formerly joined on a number of 
small lines, or the making of halts at 
certain level crossings as is the practice 
of the urban tramways and some of the 
local narrow gauge lines; but their effici- 
ency is often limited by the impossibility 
of using them on other than morning and 
evening trains. 

It would therefore seem that the best 
method in such cases would be to suppress 
the rail service more or less completely 
on such lines and replace it by a road 
service augmenting or prolonging the 
railway. In this way it would be possible 
by short distance services in thinly popu- 
lated regions where there is but little 
passenger traffic to profit by the advant- 
ages of the new method of transport, 
advantages essentially consisting in the 
possibility of working in small units 
frequently and relatively quickly. 

This new method of transport also 
commends itself when it is a question of 
serving regions or places at some distance 


from existing lines, or of making new 


lines to deal with tourist traffic that 
varies with the season, especially when 
account is taken of the excessive cost of 
making new lines in such regions which 
are usually mountainous. 

On the other hand, the railway can 
easily beat the motor as far as speed is 
concerned and it is‘ the best method of 
transport for those passengers who wish 
to undertake long journeys. It should. 
therefore be able to maintain the advan- 
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tage as far as the important and much 
frequented lines are concerned. 

_The question of competition thus gives 
place to the problem of the most advan- 
tageous use of the different methods of 
transport available and it seems to us that 
every effort should be made towards the 
establishment of a closer collaboration 
between the railway and the road ser- 
vices. To the share of the motor should 
fall those services where there is no need 
for any great frequency by means of 
which it is possible to multiply the ser- 
vices without an excessive increase in 
expenditure, those services which connect 
stations and outlying localities, new ser- 
vices in places where there is no railway, 
and lastly the tourist and excursion ser- 
vices which complete the railway. On the 
other hand the railway should keep the 
long distance services in which it gives 
additional speed, comfort and safety (1), 
and all the important and frequent ser- 
vices which exceed the pratical possibi- 
lities of the motor. This distinction be- 
tween the spheres of road and rail trans- 
port would thus leave to each the activities 
in which it can play the most useful and 
profitable part. 

From the point of view of the tourist 
this utilisation of rail and road resources 
seems to suggest the following remarks. 
First of all the tourist general transport 
undertakings act as feeders and are 
complemental to and not in competition 
with the railway. The example of cer- 
tain companies, at the head of which 


(1) This aspect of the question usually 
escapes the public; statistics however show 
that the number of passengers killed or 
injured for the same kilometric distance is 
considerably higher in the case of motors 
than it is on the railway: 50 times as many 
in France per passenger-kilometre. 


the French Paris, Lyons & Mediterranean 
may be mentioned, who have organised 
both directly and indirectly magnificent 
motor services for tourists, should cer- 
tainly be followed on account of the busi- 
ness brought by such services to both 
the railways and the regions served by 
them. The security, the regularity, and 
the moderate prices arranged by the rail- 
way companies in those services over 
which they have control, qualities which 
similar services in competition with them 
are therefore also obliged to offer the pu- 
blic, are the principal reason for their 
success. 

On the other hand the advantages of 
private motors are such that many tou- 
rists in order to benefit by this will take 
the trouble of driving all the way from 
their homes to their destination at the 
cost of much fatigue for but little extra 
comfort. The French Railway CGompa- 
nies thought it possible to take measures 
to reduce this loss of traffic by offering 
to the public a rapid transport of their 
motors at a special reduced rate. This 
measure gave appreciable results which 
might perhaps be still further increased 
by the creation of centres in places fre- 
quented by tourists where the transport 
resources are but poor, at which it would 
be possible to hire motors for the use 
of individuals or families, these services 
being so organised as to make it possible 
to assure passengers who place an order 
at the station on their departure that on 
arriving at their destination they will. 
find a vehicle waiting for them, with or 
without a chauffeur, for a specified time 
or route: - ‘i — 

b) Goods. — The replies received make 
it clear that if road competition chiefly 
concerns those goods for whose transport 
the railway. is’ still too slow, it is still 
further increased by the fact that the 
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railway often requires the consignor to 
use packings that are not only expensive 
but take a long time to prepare while at 
the same time the customer has all the 
trouble of taking his goods to and from 
the station while there are complicated 
formalities to be complied with at each 
station. 

As far as rapidity is concerned compe- 
tition in the matter of speed is very 
strong and here again the motor enjoys 
many advantages. It is in general a 
question of goods that are not very heavy 
and are consigned in small quantities 
often better suited to the capacity of a 
motor lorry than that of a wagon. 
Besides this the higher rates of the rail- 
way give the motor services a larger 
margin for establishing theirs. 

Finally the motor can more easily 
collect goods from those consignors and 
senders who are not on branch lines and 
at the most convenient times. The result 
is that less handling of the goods is 
required while the journey is often 
appreciably shortened. The motor is able 
to choose the paying transports while the 
railway must accept every kind and at 
fixed rates no matter who or what the 
customer or traffic, so that it is not able 
to offer lower rates to keep the custom 
it is loosing nor yet to make those 
customers to whom is it indispensable, 
pay to the full for the services they 
receive. 

Here again the struggle may be main- 
tained by reducing delays in transport, 
diminishing the conditions imposed on 
tonnage and extending the times at which 
the stations are open. But the difficulty 
is greater or less according to whether the 
railway has to compete with public or 
private services. 

The railway is but poorly equipped to 
fight against those public services which 


assure especially the transport of details; 
it has however at its disposal a precious 
auxiliary in the person of the « cartage 
agent » who collects and delivers the goods 
which the railway will carry in bulk from 
one station to another under the best 
conditions for insuring speed and cheap- 
ness. The role of this auxiliary could, 
we think, be considerably developed by 
directing it in such a way as would 
enable the public to dispense with many 
of the formalities required in sending 
goods, simplify and in some cases do 
away with packing altogether and above 
all conduce to the real unity of the door 
to door transport system by getting rid 
of the trouble of carting and the routine 
proceedings in the stations, and it would 
also accelerate the payment of charges 
and the return of empties. Here again 
it is really a question of the collaboration 
of the railways with road enterprises 
which would undertake the commercial 
relations with customers like the road 
transport companies. These enterprises 
could be either collectors in the literal 
sense of the word, or local correspon- 
dents, or even those affiliated companies 
of which we will speak further on, pro- 
vided that such companies know how to 
retain that pliability in their relations 
with the public and in their technical and 
commercial organisation upon which their 


‘place depends and which is the strength 


of the free motor services. 

As far as private services are concern- 
ed the advertisement given to many firms 
by the use of their own motors is a strong 
inducement against the use of the railway. 
It must be recognised that the struggle is 
often a practically impossible one when 
it is a question of regular transports 
which assure that a motor will have a 
round of from 200 to 350 km. (142 to 
217 miles) practically every day, rounds . 
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which can be economically done with one 
or two drivers. But in most cases the 
railway still has the advantage when it is 
a question of less regular transports of a 
greater tonnage or for distances that are 
too small economically and technically 
too great. The multiplicity of its work- 
ings make certain a reasonable average 
use of its stock; the arrangements of the 
traffic make it possible to make up heavy 
trains for which the cost per ton per km. 
is noticeably less than in the case of a 
single large lorry. It can also deal with 
transports for the greatest as well as the 
smallest distances. 

In order to maintain the struggle 
successfully the railway should always 
follow the efforts made by the motor 
services, especially as regards the facilities 
and satisfaction to be given the public. 
When it is a question of delay, of condi- 
tions imposed upon tonnage, of exigencies 
as regards packing or claiming goods, 
or the taxes to be received, it is essentially 
by means of modifying its rates that it 


will succeed, and we intend to make this 


the subject of the following question. 
Here we will therefore only mention one 
particular solution of certain difficulties 
(packing, handling) with which we will 
deal more fully in paragraph 14, that is 
to say the use of containers which make 
possible door to door transport. 


* 
* % 

§ 10.— What measures have been taken 
on your railway from the point of view 
of the rates to diminish motor competi- 
tion? 

Please state to what degree a revision 


of the rates on your lines might in your — 


opinion diminish this competition and if 
this revision is compatible with the 
existing regulations for the establishment 
or the modification of the rates, or if it 


is not if it would be possible to make 
certain changes in these regulations and 
what these changes would be. 


a) Passengers. — The information 
furnished in paragraphs 6 and 7 shows 
that as far as passenger traffic is concern- 
ed motor competition is much less a 
question of the fares charged than of the 
conveniences offered of frequency, rapi- 
dity and the train times. It is therefore 
not suprising that there have not been 
any great efforts made to prevent such 
competition as far as the rates are con- 
cerned, especially when the difficulty of 
judging in what kinds of traffic there is 
fear of competition and the loss occasion- 
ed by any other than a merely local 
reduction in rates is considered; it must 
however be noted that in France the fear 
of motor competition was partly due to 
the fact that the passenger rates had been 
in general much less increased than the 
goods rates. 

However this might be, the tariff reform 
measures that have been taken chiefly 
concern group journeys, week-end and 
Sunday return tickets, the granting of 
monthly season tickets between certain 
places, the reduction in price of ordinary 
season tickets, the introduction or exten- 
sion of family tickets, excursion tickets, 
special tickets for watering places or sea- 
side resorts, extended availability of re- 
turn tickets, less strict regulations as re- 
gards breaking journeys, the rapid trans- 
port at a low rate of motors accompanying 
passengers, etc.... 

In general these different measures 
also apply to the whole of the railway and 
are not limited to certain parts where 
there is special competition; they are 
therefore as much, if not more, directed 
towards the development of the passenger 
traffic, in those cases where a reduction 
of the fares is capable of assisting this 


2616 
XIII, — 52 


development, as against competitive ser- 
vices. 

The rates can, nevertheless, reveal the 
collaboration which exists between the 
railway and those motor services which 
act as feeders -or correspondents; 
especially as regards the facilities offered 
for through booking of tickets and luggage 
tor mixed rail and road journeys; and 
in France this measure is applied parti- 
cularly in the case of certain excursion 
tickets common to the railway and tourist 
motor services, and to certain bus tickets 
on the routes of the affiliated companies 
of the large Railways which are issued 
jointly with railway tickets, sometimes 
even reserving a place on the motor bus. 


b) Goods. — The Belgian National Rail- 
way Company has tried to combat motor 
competition by granting special facilities 
for carrying goods consigned by different 
people in the same wagon, by speeding 
up the transport (especially in the case 
of mails and perishable commodities, 
accepting free of charge the ice accom- 
panying certain commodities (butter, 
fruit, meat, fish, beer), by lowering the 
rates for the return transport of empties, 
by granting period rates for shuttle ser- 
vices, and lastly by carrying motor 
vehicles at reduced rates. 

The French Railways have taken very 
much the same measures: premiums on 


tonnage and regularity, especially in the . 


favour of collectors; fixed prices espe- 
cially as regards the rates for the bulk 
transport of goods consigned by dif- 
ferent people by both fast and slow goods 
trams; rates for door to door transport, 
etc..:. 

The North of Spain Railway states that 
the delay in confirming the modifications 
in the rates and the necessity: they are 
under of only making reductions of a 
_general character applicable for at least a 


year, has prevented them from taking any 
action in this matter. 

We note that the railway rates 
usually decide upon fares that are pro- 
portionnal to the weight carried and 
increase with the distance, less quickly 
than these however (Belgian tariffs) 
according to a classification table the 
basis of which is the value of the goods. 
The reductions, usually small, given to 
large weights are generally only granted 
to quantities too large to have any bearing 
upon motor competition where the weight 
carried does not as a rule exceed a few 
tons. 

This system of rating usually ignores 
questions of distance and arrival, special 
conditions of dispatch and delivery, the 
existence of a competitive method of 
transport; it arranges for large delays 
which enable the service to be economi- 
cally run by an appropriate grouping of 
the goods; it imposes strict conditions on 
identification and packing in consequence 
of legal measures which have constantly 
increased the responsibility of the rail- 
way. The very form of the decreasing 
rates and the application of terminal 
charges independently of distance gives 
a severe blow to transports over small 
and medium distances where competition 
has its maximum sphere of action. _ Above 
all it carries with it a strict application of 
the principle of equality of treatment and 
the legal obligation of the rates, the price 
no doubt of the monopoly once enjoyed 
by the railway, but now a definite draw- 
back in face of a-new competitive ser- 
vice to whom such a principle does not 
apply. 

Such a situation. pr the railway at 
the mercy of the road transport services 
who are free to seek out only such kinds 
of transport as are regular and paying, 
able to adapt themselves to the hours and 
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needs of a single customer or several 
selected customers, regulate their charges 
more or less independantly of the value 
of the goods especially in the case of 
those most highly rated by the railways, 
profit by their free choice of customers 
to reduce to a minimum the formalities 
and packing required by substituting a 
system of mutual confidence for the 
guarantees of the regulations, and pro- 
mise only very short delays, a promise 
which is usually kept, but the breaking of 
which entails no obligation on their part. 

The railway rates must therefore be 
made much more flexible if equality is 
to be established between rail and road 
competition. In the first place it must 
be made possible to enforce immediately 
any modifications that would seem useful. 
Whether it is a question of extending in 
certain cases the hours at which the sta- 
tion is open, or of lowering certain rates, 
the simplification of the preliminary 
formalities and their acceleration are 
absolutely necessary; without doubt, in 
France especially, serious efforts have 
been made in this direction (the autho- 
risation to apply provisionally certain 
rates) while awaiting official sanction, 
but this is not sufficient and it is possible 
to conceive, at least in the case of the 
conditions under which transports are 
effected and even perhaps as regards the 
rates, that the measures already in force 
for export and transit will be extended 
‘so that the railways will be able to apply 
these after a very short time counted 
from submitting them to the Adminis- 
tration, and except when vetoed by the 
latter, after an appropriate publicity 
sufficing to prevent any arbitary measure 
being in the nature of a private favour. 
The railway should also be able to give 
cany of the measures taken against com- 
“petition a provisional character so that 


there would be no difficulty in modifying 
or repealing them if they proved inade- 
quate or ineffective; with this object in 
view a corrective should be applied to the 
regulations enforced at the present as 
regards the minimum time any new 
rate must hold good. 

Finally it should be possible to limit 
the measures taken, which are always 
costly when it is a question of lowering 
the rates or extending the facilities 
offered to patrons, to those transports in 
which there is competition. Any obstacles 
in the way of such limitation prevents the 
railway from taking adequate measures 
of defence because of the loss it would 
occasion in the case of transports where 
there is no competition. The solution 
of fixed prices for definite relations and 
goods doubtless constitutes a first step 
in this direction, but it is still insuffi- 
cient is the face of a competition for 
whom a private agreement is the rule and 
it would be necessary to better this both 
in the case of individuals and collectors, 
by granting more freely premium formu- 
las to tonnage and regularity analogous to 
those allowed in France for the rates of 
complete trains loads which definititely 
constitute really advantageous agreements 
at a price which decreases with the ton- 
nage. These formula should not, however, 
exclude alongside the prices clauses pro- 
perly speaking, conditions of quick trans- 
port, the simplifications of the packing 
required, and of claiming the goods and 
the other formalities at the station or the 
private sidings at departure and arrival, 
the speedy return of the packings, the 
rapid payment of charges, etc., in such a 
way as to keep pace with motor competi- 
tion as regards the facilities it offers its 
patrons. — Ee ten 

All these measures enable the railway 


‘to fight on an equal footing wherever 
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this is economically possible. To omit to 
apply such measures would be to bestow 
excessive privileges on the road services 
to the detriment of the railway, privileges 
which distort any comparison between the 
cost prices; under colour of maintaining 
the principle of equality and protecting 
the weak (the scattered motor enterprises ) 
against the great railway companies which 
have long attained the perfected form ofa 
great undertaking, this would encourage, 
at the expense of the country as a whole 
which supports the cost, the creation and 
maintenance of uneconomic transport ar- 
tificially bolstered up. 


* 
* * 


§ 41. — To what causes other than 
those considered in paragraphs 9 and 10 
do you attribute motor transport compe- 
tition and what masures have you taken 
or in your opinion could you take to aite- 
nuate these causes ? 

Please state the measures which you 
have taken or are considering taking to 
maintain the struggle against the compet- 
ition of the regular motor services or of 
the free or private motor traffic, the 
degree of efficacy of these measures and 
the conditions necessary to augment this 
efficacy. 

Independently of the causes summaris- 
ed in paragraphs 9 and 10 (faults 
inherent in the railway and faults due to 
their system of rates) the replies we 
received give three kinds of reasons for 
motor competition all of which have to 
do with financial considerations 
a) subsidies; b) taxes; c) upkeep ex- 
penses. 

a) Subsidies. — These subsidies are 


perfectly justified when it is a question 
of aiding an enterprise of general interest 


to be started or to carry on when its own 
receipts do not cover its expenses. 

The railways themselves at their incept- 
ion profited by subsidies of one kind or 
another : capital, land, labour, assurance 
of interest, etc... It is right that motor 
services, started where they will supply 
a real need, should benefit by similar 
advantages. 

But only too often these subsidies, 
especially when granted by the local 
authorities, have as their end not to make 
possible a new service but the facilitating 
of competition against a railway service 
already in existence; local complacency 
makes the advantages expected from the 
new service seem worth while, the locality 
having however to cover the deficit. 

When this subsidy is too large and 
necessitates recourse to the intervention 
of the State, somewhat more serious 
guarantees are usually required; not 
enough however to avoid abuses. 

b)Taxes. — The State, which has need 
of money to assure the general services 
it owes to the country and to keep pace 
with the charges of the national debt 
which is often a heavy one, taxes every 
available object not excepting transport. 

It should, it would seem, lay an equal 
burden of taxation on the different 
methods of transport, but it does not. 

In France, for example, the motor ser- 


vices do not pay any tax on passenger 


transport, while the large Railway Com- 
panies have to pay a tax of 32 1/2 % 
and as much as 65 % on supplements for 
luxury services; in the case of goods traf- 
fic they pay a tax of 10 %, though this 
is reduced to 5 % in the case of certain 
goods of very small value or for current 
consumption. 

The result is that when a passenger 
buys a ticket for 10 fr. the motor service 
gets the lot where the railway only gets 


J 
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7.55 fr., or again, to get a net receipt of 
10 fr. the railway must collect 13.25 fr. 
from a passenger but the motor service 
only 10 fr. 

No account need be taken of the taxes 
which apply specially to motors, petrol 
tax, circulating rights, etc., since as we 
shall see these are very much less than 
the value of the services the State renders 
them for nothing. 

This difference in the taxes imposed 
on transport is therefore a supplementary 
charge imposed by the French State on 
its railways : in the case of passenger 
traffic in particular, it is so great, as the 
figures given above show, that this alone 
frequently enables the motor services to 
compete against the railway; the country 
as a whole loses moreover all the money 
it might raise by a reasonable tax on those 
transports that are not carried by the 
railways. 

In Spain the situation is very similar. 


The motor transport services pay a tax ~ 


of 0.10 peseta per km. (0.16 peseta per 
mile) or else a tax of 2 % on the figures 
obtained by multiplying the number of 
journeys by the number of seats and the 
price of each; the railway on the other 
hand pays a tax of 25 % for passengers 
(lowered to 15 or 10 % in the case of 
cheap tickets) and 5 % for goods, which 
is about 5 times more than the motor 
services have to pay. 


c) Maintenance expenses. — Further- 
more, not only does the railway receive 
no subsidy, not only does it have to pay 
higher taxes, but the motor services do 
not have to repay all the expenses incur- 
red in enabling them to function. 

The railway, the passengers who use it, 
the goods carried by it, all have to pay a 
large proportion of the cost of construc- 
tion and all the expenses of maintaining 
the permanent way. The motor services 


have no construction costs and no upkeep 
expenses to pay or else only pay a small 
proportion of them. 

For example, in Belgium, although 
there the principle of a royalty paid by 
the motor services as a participation in 
the road upkeep expenses if not adopted 
officially is however more or less gene-. 
rally applied, the royalty paid by the 
regular motor services is never more than 
& % of the gross receipts while the up- 
keep of the road alone without counting 
the capital expenses incurred in the first 
construction, absorbs more than 15 % 
of the receipts. 

In Spain the specification lists of con- 
cession-holders arrange for the payment 
of a tax towards upkeep expenses which 
must be not less than 0.0025 peseta per 
tonne-kilometre (0.00394 peseta per Eng- 
lish ton-mile) hauled, but evidently this 
is but a very small part of the upkeep 
expenses incurred, and in any case it is 
nothing compared with the construction 
costs which the railways have to pay in 
full. 

In Portugal the average expenses borne 
by a motor vehicle of more than 12 horse 
power intended for the transport of 
passengers may be estimated as 375 gold- 
fr. while the railways pay a tax of 12 % 
of their gross transport receipts; to make 
the situation between the two services 
equal the gross receipts of the motor 
service must not exceed 3125 gold-tir. 
per annum for each vehicle, or, allowing 
a distance of 100 km. (62 miles) for 300 
days of the year, 0.10 gold-fr. per km. (0.16 
gold-fr. per mile). Here again the weight 
of taxation borne by the motor services is 
much less than that by the railways, and, 
a fortiori, the motor is very far from 
paying for the upkeep expenses and still 
further for the construction costs of the 
roads it makes use of. 
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In France, the motor services do not 
pay any tax directly set aside for the 
construction and upkeep expenses of the 
roads; but they are liable to the fiscal 
taxes which cover a part of the moneys 
set apart for the roads. The total of 
these taxes can be estimated at about 
1600 million fr. (1) for 1927, while the 
upkeep expenses of the roads for the 
same year were of the order of 2 000 mil- 
lions, expenses 9/10 of which, i. e. 1 800 
millions may be estimated as the share of 
the motor services when their frequen- 
tation of the roads as compared with 
that of its other users is taken into consi- 
deration. To these expenses must also 
be added the capital expenses corres- 
ponding to the construction of these 
roads, expenses which it is impossible to 
estimate exactly but which are not less 
than half the maintenance costs at least, 
and which are above all capable of a 
great increase if, owing to the develop- 
ment of motor traffic, it becomes neces- 
- sary, in the interests of safety, to improve 
existing roads (removal of dangerous 
points, installation of signal systems) or 

(1) According to the statistics supplied by 
the Ministry of Finance, the returns of the 
different taxes in 1927 were as follows: 
Taxes collected to the profit 

of the State . 

‘faxes collected to the profit 
of the Departments. . . . 69 > 

Taxes on petrol: 866 millions, : 
9/10th of which were paid 

DY SUOUOTE: (ae cnt: peewee Neem 
Taxes for local services ren- 

deredWiyn| aw yoann .aieet OOM LEED 
Local taxes (Law of 9 August mies 

1926); no general statistics 

of its results are kept but 

the sum total does not ; 

OXCOEQS a thy, a Rens Ma 80 » 


~ 


619 millions 


779 >» 


Total . . 1607 millions 


even to devote entirely to such traffic cer- 
tain roads already in existence or that 
would have to be made. 

In such a case the motor services would 
only pay at the most 1600 millions tow- 
ards expenses of the order of 2700 mil- 
lions. Over and above the subsidies they 
enjoy they are exempt from those taxes 
which, as we have seen, fall heavily on 
rail transport, and, better still, they only 
pay 60 % of the construction and upkeep 
expenses of the roads used by them, while 
the railway has to meet the whole of such 
expenses, the sum total of which is about 
1/3 of its total receipts. 

{In the French Colonies the situation 
is in general much the same. 

{In Tunis, for example, the motor ser- 
vices do not have to contribute to the 
upkeep and construction expenses of the 
roads and their receipts are not taxed, 
while the State deducts 25 % of the rail- 
way receipts in taxes and it has to support 
all the upkeep expenses of the permanent 
way. 

fn Algeria, on the other hand, the re- 
gulations are a little less systematically 
unfavorable to the railways, for the motor 
services pay a tax of 10 % on their 
receipts and the Prefect fixes in the case 
of each enterprise a contribution for the 
use of the road, a charge that is however 
inferior to the actual expenses. 

A curious but very convincing proof 
of the facilities afforded to road compe- 
tition by its freedom from taxation and 


‘the arrangement of an artificial gradation 


of the rates can be given by the following 
facts : motor competition which in Eng- 
land has been in full force for many 
years has only developed in France. and 


‘Belgium in an alarming fashion since 


1926, i. e. since rail transport was heavily 
taxed in France, and both in France and 
Belgium had to submit to such rates as 
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would cover all its expenses, while a large 
part of those of the motor services are 
borne by the whole country. 
* 
* * 

§ 12. — Have you undertaken to work 
regular motor services as an additional 
enterprise of your railway? How ‘has 
this enterprise been organised and what 
have been the results ? 

Please state: a) what sort of motor 
services form this enterprise, especially 
if they are services between places joined 
by the railway or services whose only 
connection with the railway is that they 
act as feeders; and ») what is the length, 
the passenger and goods traffic, and the 
economic results to your railway of 
working such services? 


In the face of the advantages bestowed 
by the public authorities on motor ser- 
vices the railways have often found that 
the only possible way to maintain the 
struggle against competition was to 
profit by the same advantages themselves. 
They therefore considered the creation of 
motor services which would certainly 
compete against them but the profits of 
which would be assured to them. 

{In Belgium such motor services were 
directly formed by the railway itself. 
The National Light Railway Company 
which as we have said is able to obtain 
directly the concession of motor services, 
asked for and obtained the concession of 
some 50 such services; however not more 
than half of these seem assured of the 
possibility of carrying on. 

In Spain, such services are not directly 
worked by the railways but by private 
individuals with whom an agreement has 
been made as regards correspondence and 
return services. 

In France the large Railway Companies, 
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on the initiative of the Ministry of Public 
Works, each formed an affiliated compa- 
ny which with the cooperation of the mi- 
nor railways of the regions served by their 
lines, was intended to assure on behalf of 
the railway the necessary motor services 
or, in rare cases, to fight the competing 
services which were detrimental to the 
railway, or, in the majority of cases, to 
provide wherever it was needed in the 
interests of passengers a service which 
would act as a connection and feeder to 
the railway and serve under the most fa- 
vorable conditions such localities as were 
not situated on the railway. 

These companies were formed too 
recently to enable the replies given to 
furnish us with any precise information 
about their results. 

However since receiving the replies 
made to our questionnaire we have re- 
ceived more detailed information which 
forms the subject of Appendix VI. 

[t would seem that the end in view has 
been attained . Certainly these compa- 
nies do not seem likely to show brilliant 
results from the financial point of view. 
To enable a motor service for passenger 
traffic (which seems to be their princi- 
pal province) to succeed it must in effect, 
it would seem, either assure the town ser- 
vices of a thickly populated centre, which 
is not the role of the Companies Affiliated 
to the Railways or run a service in direct 
competition with the railway, between 
places where there is much traffic. The 
Railway Companies except when a com- 
petitive service has already been installed 
between points where through lack of 
agreement there is no suitable service 
assured, generally prefer to modify their 
train services as much as possible to re- 
capture the traffic they are losing. 

In certain particular cases however the 
existence of such competition shows that 
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no matter what efforts are made, the rail- 
way in such cases is not the most ad- 
vantageous method of transport. The only 
solution in such cases is to suppress com- 
pletely the railway service. The French 
Railway Companies have successfully 
done this in several places. The Nord 
Light Railway Company has done the 
same thing and substituted a bus service 
in place of a daily train between Bou- 
logne and Bonningues. 

In every way the affiliated company 
within its sphere of action will set the 
standard and assure the regulation of 
fares, besides giving an example of order, 
regularity and security which will enable 
serious and legitimate undertakings to 
exist and render service without being in 
fear of other undertakings of inferior 
quality; the public will certainly benefit 
thereby. 


* 
* * 

§ 13. — Have you organised on your 
railway a mixed service of direct railway 
transport and regular motor services, and 
what are the principles upon which such 
an enterprise is organised? 

Please state the agreements made with 
the concession-holders of regular motor 
services which enable the direct trans- 
port of goods to be carried out and the 
direct’ journeys of passengers with or 


without a choice of route by rail or road. ° 


a) Passengers. — Such organisations 
exist at the present in general in a frag- 
mentary fashion only. However certain 
arrangements have been made for combin- 
ed tickets available both on the railway 
and on the road section, and sometimes 
available either by one or the other; but 
this latter case is rare; it is nearly always 
a question of values. Certain special cases 
of interest may be mentioned. 

The French State Railways, for exam- 


ple, which serve seaside places at some 
distance from their main lines usually 
issue at their large stations direct tickets 
valid for all the journey, the end part of 
which is by bus. The railways of Alge- 
ria and Tunis, the Portuguese Railway 
Companies, and the Railways of Indo- 
China and Yunnan have quoted parallel 
cases. Here it is a question of bus 
journeys which are really an extension of 
the railway or which join up railways 
between which there is no communi- 
cation. 

As an example of a feeder service the 
Nord Railway Company cites the services 
it assures on race days at Chantilly under 
the following conditions : it established 
a very fast and complete train service 
between Chantilly and the Nord Station; 
however the competitive motor services 
for the same price, usually that of a se- 
cond class ticket, picked up passengers 
all over Paris. The Nord Railway Com- 
pany therefore made an agreement with 
the « Société des Transports en Commun 
de la Région parisienne » to form in Paris 
a bus service which would pick up pas- 
sengers and take them to the Nord Sta- 
tion for their journey to Chantilly for 
the same price as the ordinary ticket. On 
their return the same buses will assure 
their distribution over Paris. This or- 
ganisation has been very succesful. The 
decline in the number of passengers has 
been stopped and an increase seems to 
have started. 

As far as the tourist services organis- 
ed in France, for example, by many of 
the Railway Companies, are concerned, 
it is nearly always possible for travellers 
to combine rail and road travel by means 
of a ticket bought beforehand for the 
whole journey. 


b) Goods. — For goods on the other 
hand the direct road and rail services have 
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already been developed rather more, but 
under a special form, that of porterage 
and cartage undertakings both for collec- 
ting and delivering goods; these services 
are greatly developed. According to cir- 
cumstances they are carried out either by 
horse vehicles or by motors, and provide 
a service which from the technical point 
of view is on the whole very satisfactory. 

However, these services have not limit- 
ed motor competition for two reasons 
in general they only serve a rather small 
area round the stations, and their rates 
are high. 

In effect, if such enterprises carefully 
arrange the goods for transport by the 
railway each consignment keeps its indi- 
vidual character on the railway and the 
reduction in price corresponding to 
transport in large quantities does not 
apply to them. On the other hand the 
collecting organisation for grouping con- 
signments together which we have spoken 
of before allows of such advantages and 
this explains its success. 

However, the railways are thinking of 
going still further and allowing a larger 
number of consignors and consignees to 
profit by the motor services by suppres- 
sing the handling necessary on loading 
into the trucks and on unloading by the 
use of containers. As this seems to be 
an important question we will consider 
it in paragraph 14. 

* 
* * 

‘§ 14. — What other means have you 
made use of to avoid or to diminish on 
the one hand the effects of road compe- 
tition on the traffic of your railway, and 
on the other to contribute to the develop- 
ment of motor services as feeders? 


To make the report clear we have 
usually grouped together in the answers 


to the preceding paragraphs the remarks 
which were made on the point raised by 
these questions. 

flowever as far as the transport of goods 
was concerned we have kept till this 
present part of the report particulars of 
a special organisation which the French 
Railway Companies are making trial of, 
and which in many cases enables railway 
transport to benefit by many of the 
advantages offered by the motor. 

What in effect are the chief of these 
advantages? Door to door transport, 
suppression of complicated packing, easy 
identification of goods, simplicity of the 
formalities of consigning, suppression of 
long and costly handling operations. 

All these advantages would fall to the 
lot of the railway if instead of sending 
goods piece by piece they were collected 
on consignment in a container which 
could be carried by road as far as the sta- 
tion, loaded onto a truck, off loaded on 
arrival onto a lorry and taken to its desti- 
nation by road. 


Very conclusive trials have already been 
made; the results also have the advantage 
of being of use not only in the struggle 
against road competition but also in 
facilitating the transhipment of goods 
into boats and between railways of 
different gauge; and we think that a 
general use of such methods would be the 
source of a closer collaboration between 
the two kinds of transport, the road ser- 
vices assuring the short distance and pick 
up services, and the railway, thanks to its 
great technical capacity, assuring the long 
distance transport between the collecting 
and distributing points. 

Appendix VII gives certain. supple- 
mentary information about the results 
already obtained. 
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CONCLUSIONS. 


From our report it is evident that motor 
competition is a normal problem. It 
forms a new method of transport which 
attracts those who are economically 
interested in making use of it. 

For this reason such competition has 
deprived the railway of much of its 
traffic in the following cases : 


— Private transport of passengers in 
their own motors; 

— Public transport in areas which 
are not or only poorly served by the rail- 
way; 

— Transport of goods between private 
individuals at good profit; 

— Public transport of goods in cer- 
tain cases where it has been possible to 
combine rapidity of transport with low 
rates thanks to the importance of the 
traffic; 

— Tourist undertakings. 


This competition is however more or 
less limited; in particular, except in rare 
cases, it has not had much effect on long 
distance passenger traffic; it has not 
effected and could not, so it would seem, 
effect weighty goods nor the long dis- 
tance transport of goods. The railway 
could guard against cases where competi- 
tion seems likely to develop by profiting 
by its technical possibilities of speed and 
safety, and by modifying its rates, thanks 
to the adjustment of the fixed prices, as 
much as is necessary. 

Despite the difficulties presented by 
such a modification, and difficulties due 
to administrative traditions which have 
outlived their usefulness, the railway 
could in this way fight road competition 
upon an equal footing in an efficacious 
way, especially if for passenger traffic it 
makes use of affiliated companies which 


would maintain for it the profits which 
it has the right to count upon and develop 
its traffic by establishing supplementary 
communications by safe, comfortable, 
and regular motor services, and also if it 
makes general the use of containers of 
such dimensions as would best suit each 
sort of traffic thus assuring to the rail- 
way the advantages which the motor pos- 
sesses from this point of view. 

Unfortunately the public authorities 
have considered it their duty to take 
measures against the railway which 
though more or less justified in so far as 
they broke up what was in fact a sort of 
monopoly, today in many countries con- 
stitute an illegitimate handicap against 
the railway in favour of the road. This 
could be prevented by observing the fol- 
lowing rules in the future : 


a) Subsidies, which are perfectly jus- 
tified when it is a question of enabling 
useful enterprises to be started or to 
carry on, should only be granted to 
services which are not in direct compe- 
tition with the railway which is first 
interested in favouring feeder services 
and aiding the general development of 
the region served by it, and should the- 
refore be able to intervene more directly 
in the choice of services to be subsidised. 


b) The taxes which fall on the different 


_kinds of transport should be made equal, 


preferably by lowering those which the 
railway has to pay, while both road and 
rail should be obliged to collaborate in 
the maintenance of the public resources 
but in the same proportion, which could 
easily be estimated by the value of the 
services they render, namely by the 
amount of money they collect from the 
public. 

c) The expenses of each kind of trans- 
port as regards the construction and up- 


—s.hCUCUS 
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keep expenses of the track or roads used 
by them should be equalised so that each 
would always have to include in the fares 
charged the necessary amount sufficient 
to cover the interest on the capital laid 
out on the construction and upkeep of the 
aforementioned track or roads. 

d) The railway should be authorised 
to put into immediate force, after due 
publicity, such rates, guaranteed times, 
or transport regulations between specifi- 
ed stations or on specified lines, as would 
enable it to keep any traffic it seems 
likely to lose through road competition. 

If these measures of simple equality 
and of general interest were undertaken, 
rail and road could collaborate without 
any difficulty to the greater benefit of 


their patrons. To consider the problem 
merely from the point of view of compe- 
lition is to limit it unduly. Such a 
point of view is doubtless the most easily 
seen and naturally comes first to mind 
because the favorable regulations by 
which the motor services benefit facilitate 
such competition and because it is easier 
for a new comer to take a part of his 
forerunners’ traffic than to create new. 
But it is just such a creation of new 
traffic that should be the end and the 
fruit of collaboraticn, and it is under the 
aspect of this collaboration that the prob- 
lem should be considered in order to rea- 
lise the best technical, and economical 
arrangement to the greatest advantage of 
the whole country. 


2626 


XIII—62 
QUESTION 4. Importance 
Number of motor vehi 
Country or region included with- 
in the limits of a Railway of passengers. , pe: 
Company. == 
1920. | 1921. | 1922. | 1928. | 1924. | 1925. | 1926. | 192% 
z 
PBeigirere Sera uy 8S. oy Lp ciel a 14999] 21839] 28366] 44361 | 55604 | 59 408 | 62 6 
| France. . . . . . . . . | 156872} 194 452 | 240143 | 290928 | 371 348 | 473.554 | 541 438 | 6427 
FP gy eg tk ee arise 9051 | 10501 12717 | 414682 | 23356 | 28683 | 34 663 
Tunis NEMA sta 2 046 2 427 2 847 3 498 4582. 5a 24) » end 26 


| 


| Damas-Hamah and Extensions . 


| | Smyrna-Cassaba and Extension . ‘teal be eee : ee ae a 
| 
| 
|| 
| 
| 


| Reunion. 


1) | 
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tor traffic. AppenbIx I. 
ise for the transport 
of goods. 
920. | 1921. | 1922. | 1923. | 1924. | 1925. | 1926. | 1927. 
SO EE NT I TT eR I SE TAT IE SS LT PR SI PI AS IR A RE BR er TT EET 
5 657 9 868 18 914 23 452 34 144 33 084 34 174 
79 076 92 730 120 794 154 434 200 895 244 875 267 470 305 587 
4 282 4 755 2 055 2 362 3 245 3 719 4 338 
149 220 245 289 330 312 406 437 
246 (?) 
as 260 (4) 
108 145 190 266 394 680 794 947 (2) 
64 123 AT2 481 
7 332 T 873 8 282 9 301 10 410 13 825 18 178 24 546 (4) (?) 
_ 110 (4) (*) 
50 949 89 910 138 241 (7) 


Railway Company given in the first column. 
sles used for passenger and goods transport. 
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QUESTION 4 (continued). Consumpti 


Country or region included with- Fuel used by motor vel 

in the limits of a Railway a 
Company. 
phate 1923. 1924. 


| Belgium 


467 030 413 760 


Algeria . 
| Tunis 


] Damas-Hamah and Extensions . 


fuel 
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APPENDIX I (continued). 


metric tonnes). 


1925. 


156 877 


1 044 560 
37 139 


9144 


4 069 350 
29 875 


21 613 
(6 first months) 


10 685 


138 636 


11 388 
1 196 395 
30 830 


50 206 


13 174 


Kind of fuel used, 


Petrol. 


Alcohol for the fabrication of the national fuel. 
Petrol. 


Benzol. 


Petrol (provinces of Oran and Alger only). 


Petrol (quantities imported). 
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QUESTION 2. APPENDIX Th 


Number and extent in kilometres of the regular motor services. 


“ 1927 Remarks. 
Name of the Railway Companies 
Information concerning the development 


and extent of their railway lines. 3 | 
f 7] of the lines before 1927. 


Number. | Extent. 


Belgium. 
Belgian National Railway Company, 
ste tare 216 3 255 (Passengers only.) 


National Light Railway Company, 
4490 km. 59 865 


Spain. 
Central Argon Railway, 302 km.. . 10 


Madrid to Saragossa & Alicante Rail- sa 9 981 Passenger services granted an exclusive cone 
way, 3670 km. sion, 


France & Colonies or Protectorates. 


Km.: 4434 6011 8096 9712 41506 12672 


State Railways,9064km..... . a 15 000 

Alsace & Lorraine Railways, 2 021 km. 139 3 420 Number and extent from 1920 to 1926: 
Number: 12 26 38 58 69 94 
Km.: 4152 267 603 1234 1286 1809 2G 

Hist Railway, 6027 km... 9. . . . ati 10 000 Extent in 1923 : 5000 km. 

Midi Railway, 4210 km. . ... . ts 20 409 | Extent in 1925: 10714 km. 

Nord: Railway, 3:830 km, . 2. . . 246 8 096 

Paris-Orleans Railway, 7812 km. . . 509 15 767 Number and extent from 1920 to 1926: 
Number: 57 184 244 293 365 404 4! 

13 € 


Paris, luyons & Mediterranean Rail- 4541 40 444 
ways, 9 821 km. 


Tarn Departmental Railways, 150 km, 37 | 4428 
1 line, 42 km. in 1922. 


Landes Railway Company, 3863 km... 5 236 2 lines, 94 km. in 1924. ; 
4 lines, 207 km. in 1926. 
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UESTION 2 (continued), AppENDIx II (continued). 


Number and extent in kilometres of the regular motor services 


4 1927 Remarks. 

Name of the Railway Companies 

and extent of their railway lines. a ey ae Information concerning the development 
Number ie fictent of the lines before 1927. 


General Light Railway Company, 5 125 Extent in 1920: 20 km. 
669 km. Extent in 1922 : 74 km. 
Ain Tramway Administration, 436 km. ) 418 
Deux-Sévres Departmental Tramways, ser 330 
198 km. 
Algerian lines of the Paris, Lyons and at 6 344 


Mediterranean Railway, 1 186 km. 


Gafsa Phosphate & Railway Company, 5 517 
44] km. 
Tunisian Railway Company, 1580 km. wis 2 569 Extent from 1920 to 1926; 
Km. : 216, 724, 1092, 1393, 1 622, 2052, 2 569, 
(these figures do not include the conceded lines 
of the Tunisian Motor Company). 
French Indo-China and Yunnan Rail- 2 163 
way Company, 860 km. 
; 1920/21 1922 a 1924 
Reunion Railway, 127 km.: ... . 41 366 Number of lines : G cain 
rtugal. 
Portuguese Beira Alta Railway Compa- ade 655 


ny, 253 km. 


Portuguese Railway Company, 1 073 km. 268 | 10026 | Number and extent from 1920 to 1926 : 
1920/24 
Number: —93— 75 314 89 4100 226 


Kime: 137 2957 3268 3528 3724 6326 


Note. — The Railway Companies who are not mentioned in this table either could not or did not reply. 


QUESTION 3. 
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APPENDIX I 


Extent of the regular motor services which could compete with the railways. 


RAILWAY COMPANIES. 


Belgium & Colonies. 


Belgian National Railway Company. j 
National Light Railway Company . 
Nord-Belge 5. 438s Suen ee 


France, Algeria, Tunis, Colonies & Pro- 


tectorates. 


Alsace-Lorraine . 


Est 

Midi. 

Nord. 
Paris-Orleans 


Paris, Lyons & Mediterranean 

Landes Railway Company . 

Light Railways. ... . 

Deux-Sevres Departmental 
Company. 

Algerian lines of the Paris, Lyons & 
Mediterranean. 


Tunisian Railway Company . 


Tramway 


Suryrna-Cassaba. 6 28s s 
Indo-China & Yunnan Railways . 
Reunion. 


Portugal & Colonies. 


Portuguese Beira-Alta Railway Compa- 
ny. 
Portuguese Railways . 


The other Railway Companies consul ed did not reply or were not able to estimate s.ch competition. although sure of its existe 


Pass- 
engers. 


Goods. 


‘Extent of | Extent of 


the lines 
in 1927. 


the lines 
in 1927. 


1 700 3 00 
2 725 
1 260 | 
4 507 


5 560 


12 770 
62 

51 

136 


8 184 


1 000 


445 


Extent of the passenger lines from 1923 tcje 
1926 : 
Km, : 288, 1 069, 1 694, 2 216. 


the lines since 1920: 
Passengers : 
212. 329 cols, 0205 Vics aie 
Goods : 
41, 74, 74, 258, 356, 596, 1061. 


Extent of 


40, 


Extent of the passenger lines in 1926: 495 km. 
Extent of the lines from 1920 to 1926: . 
775, 1054, 1441, 2211, 2701, 3278, 3879) 


The greater number for passenger services (of 
which 250 km. are weekly services). ‘ 
Extent of the lines in 1921: 240 km. 1923: 
3823 km.; 1925-26 : 445 km. 


Extent of the passenger and goods lines from! 
1920 to 1926: 
52,52, 140, 140, 316, 2179. 


—— 
== 


APPENDICES IV, V, VI and VI. 


QUESTION 4. 


RAILWAY COMPANIES. 


Belgium and colonies. 
Belgian National Railway Com- 
pany. 


Spain (1). 


France, Algeria, Tunis, colonies 
and Protectorates. 


Ste. ec Fas 
Alsace-Lorraine 


Midi 

Nord . : 

Paris-Orleans . Cert pe er. ic 
Paris, Lyons and Mediterranean 


URL Go ove Sipe cna 
Algerian lines of the P. L. M. 
Indo-China & Yunnan Railways. 
Damas-Hamah Railway. 


Portugal. 


Beira Alta Railways 
Portuguese Railways 


(') As far as the Railways of Andalusia, Central Aragon, Madrid to Caceres and Portugal and the West c 
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Traffic of the motor services in competition & 


Traffic of the motor services in competition with the railways. 


Vehi- 


cles. 


"49 


Passengers. Goods. 
1927. Remarks. 1927. 

Passen- ie eile. Vehi- | Ton- Ton 
gers, | S&F Suc cles. | nage. | kilom 

metres. 

(in thous- | (in thous- (in thous- (in th 
ands) | ands) ands aud 
aa 7 500 = herd 5 
450 9 200 | Vehicles in serviee from 75 2 

1920 to 1926: 4, 16, 
26, 34, 44, 51, 60. 

1 981 ‘1 a 230 | 202 6 
ee 17 000 *y oe Ae 
ra vee Passengers 352 lines in] 242 92 Jin 192" 

all in 1927. 133 lin 
Traffie for 185 lines, the 415 
the rai. 


1911000 passengers, 
Receipts for 231 lines, 
14 000 000 fr. 


182 
“17 
te Reduction of 16 % in 
passenger traffic and 
25 % in goods traffic. 
547 Number of passengers ‘ 


carried from 1920 to 


1926: 
1920 1923 
33000 40200 
1922 1924 
43 600 318 900 


The other Railway Companies consulted did not reply 
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Railways as compared with that of the Railways. 


APPENDIX IV. 


Traffle of the railways in 1927 Comparison as a percentage of the motor 
x pay : to the railway traffic. 

Passengers. Slow goods. Passengers. Goods. 
Number Number Number Number Number Number Number 
; of : of : of Real of 

ot : apa of of 
passenger- tonne- passsenger-] = tonne- 
assengers. kilometres. tonnes. kilometres. passengers. |kilometres.] “°"™°8° |kilometres 
a 
1 thousands) (in thousands) (in thousands) (in thousands) | 
B19 429 5 780 487 86 903 8 923 429 
57 949 3 269 907 2 4 393 441 ae | 
A412 777 3 390 645 58 973 7 353 005 aa 0.22 Bes 0.07 
T1 620 1 589 736 49 604 3 963 554 0.62 le OR 0.415 0 06 
28 946 4 627 756 15 ABE 1 982 550 fe di 360 a: 
145 499 4 025 355 57 980 7 648 432 1.36 det 0.34 0.08 
79 342 3 831 423 24 106 3 571 267 oe 0.44 wis 0.02 
10 976 6 508 718 4t 072 2 051 008 abe bad sie ee 
181 678 5 002 742 28 712 3 344 476 
795 30 013 225 13 913 208 BbE ae 0.4 
14 335 589 822 2 766 380 622 3.8 ae 5 Bae 


‘id ‘to Saragossa aud Alicante, North of Spain, and Salamanca to the Portuguese frontier, are coucerned. 
ble to estimate such competition although sure of its existence. 


t 
7 
. 
i 


4 


: 


QUESTION 6. 


Railway Companies. 


Belgium & Colonies. 


Belgian National Railway Com- Seb Te 5.1 in the 2nd. class, 7. e. Trreg 
pany. ‘ 146 to 66%. 
National Light Railway Com- 3.5 to 7.7. a 
pany. a 
Spain. © oi 
Madrid to Saragossa & Alicante ]9 to 16 in the : Ist 2nd 3rd class 
Railways. 4st class, ~ eee: eee | aera 
8 to 13 in the ae Ne Fossils Sak A 
2nd class, co i. e. for the 2nd class, 75 
of the 


class, 


North of Spain Railway 


Aragon Central Railway 


France, Algeria, Tunis, Colonies & 
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Motor kilometric 


Values converted into gold-centimes. 


10 in the 34 . 


2636 


Rates of the 


Passengers. 


Railway kilometric rates. : 
Comparison as a per-|Motor tonne-kilow 
centage with that of rate. a 
the motor service. e 


rates. 


Values conv c 


to 46 %. 


Fight sete ir. 2, 
6 to 16. 5 to 6.5 i. e. 83 to 37 %. 


Protectorates ; 
State . betes: , Sane veh to 6. eyed] 
i 18 to 12 for seaside} —— 
i | resorts. 8 


mY services. 
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APPENDIX V. 


aaa... 


ts. 


way tonne - kilometric 
ate. Comparison as a 
rcentage with that of 
2 motor service. 


SS a a a ES 


9 gold-centimes. 


of the rates. 


lthan the Ist class rates}]For authorised services are 


sow 150 km. 


20.2.0. 


100 km. : 
per tonne-km. for ex- 

‘ess goods service. 

per tonne-km. for ordi- 

wry goods service, Ist se- 
es. 


the Nord, in general, 
e motor rates at 100 km. 
mall packages except- 
|) are the same as for 


z and cartage combined. 


xXI—14 


Official 


fixed by Public Authority. 


7 maximum per passenger- 
km. for conceded lines. 


rates of conceded 
lines fixed by the Central 
Junta. 


the Companies who are 
free to refuse them. 


No rule. 


Rules concerning the fixing| Evolution of the rates dur- 


ing the last few years. 


Cannot be calculated. 


The rates are suggested to|Passengers: 3.3 to 4 gold- 


centimes before 1919 i. e. 
~55 % of the present rates. 


Nord Railway: as far as 
passenger rates are con- 
cerned the bus _ services 
have tried to keep their 
fares equal to 2nd class 
railway fares. 

As far as goods are concern- 
ed, before 1925 the motor 
rates were comparatively 
higher than the railwa, 
- rates. : 


Very variable. 


Very variable. 


QUESTION 6 (continued.) 
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a 


Railway Companies. 


Paris-Orleans . 


Paris, Lyons & Mediterranean . 


Landes Railway . 

Light Railway Company . 
Departmental Railways 
Indre Tramways . 


Algerian State Railways . 


Algerian lines of the P. L. M. . 


Gafsa Railway. 


Tunisian Railway Company . 


Indo-China & Yunnan Railways. 


Damas-Hamah Railway 
Smyrna-Cassaba Railway . 


Reunion Railway. 


Ain Tramway Administration . 


Portugal. 
Portuguese Railways 


Passengers. 


Motor 
tes. 


kilometric ra- 


Railway kilometric rates. 


centage with that of 
the motor service. 


a 


Values converted into gold-centimes, 


6 to 10. 


2 to 12. 


6 to 10. 


2.5. 


4 to 10. 


8 to 10. 


2.5 to 28.5. 


3.2, 2nd class i. e. 64%. 


10-7.2 & 5.2 according to 
class; «#4 e. 240 to 
140 % for, the 2nd 
class. 

Equal. 


Equal to the fares of 
the 4th class. 


6 and 4 for Ist and 2nd 
classes, % e. equal to 
140 % for the 2nd 
class. 


4%. €. 50%. 


For a journey of 10 km. 
the minimum railway 
fare (special rate 2nd 
class) is 40 % greater 
than the minimum mo- 
tor fare. 


Comparison as a per-|Motor tonne - kif 
trie rate. 


Values converted ns 


| 
20 to 60. WP 
15 to 88. 


Irregular, 


16. 


42 to 66. _ 
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ANNEXE V (continued). 


ads. 


hy tonne - kilometric|Rules concerning the fiwing|"Volution of the rates dur- 
ete. Comparison as al of the rates. ing the last few years. 
ereentage with that of 

-e motor service. 


SS SSS lt 


o-centimes. 


Very variable. 


Very variable. 


way fares lower than 
vad fares. 


zels rates sligthly higher} The rates of the Tunisian Motor Company and those 
7 road than by rail. of the Tunisian Transport Society must be approved 
by the Tunisian Administration. 


ore 


Very variable. 


100 km. -47.5 tonne-km. 

wr express goods; 10 to 
3 for slow goods; 7%. e: 
1%, 


According to class. 
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APpprENDIx VI. 


Subsidiary Transport Companies of the large French Railways. 


The large French Railways have con- 
sidered the formation of Subsidiary 
Transport Companies, the aim of which 
would be to create, in complete collabo- 
ration with the railway in the district 
in which they function, transport services 
acting as feeders to the lines in regions 
where the geographical situation of the 
lines does not allow of rapid commu- 
nications and where the importance of 
the exchange traffic does not justify the 
building of new lines. 

These companies should also make it 
possible to coordinate the efforts of the 
different undertakings so as to avoid 
the danger of their operating separately 


and coming into competition with the © 


railway lines. 

The formation of these Companies 
was encouraged formally by the public 
authorities early in 1928. 

During 1928, Subsidiary Transport 
Companies were formed by the State, 
the Est, the Nord and the Alsace-Lor- 
raine Railways. 


As each of the large Railway Compa- . 


nies wished to count the money it sub- 
scribed as capital expenditure, they had 
-to obtain the authorisation of the Minis- 
try of Public Works and submit the by 
laws of the companies to its approval. 


The Ministry has also reserved to it- 
self certain rights in overseeing, through 
the medium of the large railways, the 
functioning of the services of these 
auxiliary companies, in particular as 

_regards the programme of the routes to 
be opened and the conditions under 


which these will be worked. It has 
also enjoined that the railway compa- 
nies must always retain ownership of 
two thirds of the shares so that the po- 
licy of the subsidiary company will al- 
ways be controlled by the Railway 
Company. 

These subsidiary companies are still 
only in formation on the Paris-Orleans, 
Midi, and Paris, Lyons & Mediterranean 
Railways; it should be noted that these 
railways which serve regions where 
there is important tourist traffic, have 
already for several years followed the 
policy of forming agreements with cer- 
tain motor undertakings by which they 
are enabled to extend their services by 
tourist excursions. 

The constitution of the subsidiary 
companies has, under the form of a 
Limited Liability Company grouped 
under the egis of the large Railway 
Company, the Administations of the mi- 
nor railways situated within its region 
and for whom the organisation of mo- 
tor services was an even greater neces- 
sity than for the large Companies, and 
of some of the more important motor 
enterprises which brought to the Com- 
pany the cooperation of their expe- 
rience in road transport. The members 
of the Company engage themselves to 
exploit their services in the spirit of the 
widest collaboration possible by avoid- 
ing all competition between themselves 
and offering to the company the execu- 


tion of those public transports required 
of them. , / 


The systems .of running motor servi- 
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ces which were put into force during 
1928 can be ranged in three categories : 


1. Direct operating such as has been 
practised on the State, the Est, and the 
Nord Railways; 

2. Exploitation leased to a third party 
with or without supplying rolling stock 
after payment of an agreed upon price 
per vehicle-kilometre and ultimately a 
premium on the receipts. This system 
is the one more or less generally in use 
in the subsidiary companies of the Est 
and Nord Railways; 

3. The concession to a third party of 
the title of concession-holder or corres- 
pondent of the Company and the advan- 
tages attached thereto for a small rent 
paid to this latter. This system has 
been made use of by the subsidiary com- 
pany of the State Railways. 

During the trial period a_ subsidy, 
which may go as far as completely gua- 
ranteeing any operating deficiency, is 
allotted to the subsidiary company by 
those who apply for the service, which 
divide up the expenses between them in 
proportion to their interest in the ser- 
vice. 

The subsidiary companies have also 
reserved the right of appealing for sub- 
sidies to the communes, departments and 
the State in those cases where the ser- 
vice required by a region does not seem 
of such interest to the company that it 
should assume all the risks. 

The first services inaugurated by the 
different Railway Companies were in- 
tended to realise various objects of 
which the principal are as follows: 


a) To replace the deficient train ser- 
vices by buses. 


The State Railways, for example, have 
organised services of this kind on the 
Falaise to Coulliboeuf lines where a 
poorly frequented train service could be 


economically replaced by a motor bus. 


Between Neuilly and Isigny the State 
Railways have also completely suppres- 


sed the train service and replaced it by 
motor buses. 

The suppression of trains causes 
many difficulties both on the part of 
the interested population and the State 
control. 

In effect, especially when this sup- 
pression bears on the minimum of three 
stipulated trains, the bus must fulfill 
all the obligations of the trains it re- 
places, and even then it is usually only 
authorised by the controlling authori- 
ties in so far as the inauguration of 
such a bus service gives rise to a ma- 
nifest improvement in the service. 

A more acceptable solution is to put 
the stipulated trains nearer together in 
the timetable and cover the very late 
and very early services by bus, and also 
those services that are very little used. 


b) To create cross communications 
between places situated fanwise on the 
railway between which communication 
is only possible by long and complica- 
ted journeys. 


It was with this object in view that 
the Subsidiary Company of the Nord Rail- 
way, for example, created the services 
between Saint-Quentin and Arras, Bruay 
and Lille, and Compiegne to Senlis and 
Dammartin, the Subsidiary Company of 
the Est Railway the services between 
Rheims and Troyes, Meaux and Sens, 
Rheims and Hirson, the Subsidiary Com- 
pany of the State Railways_ services 
between Caen and Rennes, between 
Evreux and Rouen, and the Paris-Or- 
leans Railways, a service between Poi- 
tiers and Limoges. 


c) To prevent or to combat competi- 
tion against the railway by a feeder ser- 
vice of the Company which, while ans- 
wering to traffic requirements already 
in existence, will create new streams of 
traffic. 


The subsidiary company can in such 
a way be led to incorporate in its work- 
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ing any private services already in 
existence. 

As examples of this kind of exploita- 
tion the Lille-Lens route and the ser- 
vices of the Béthune region organised 
by the Subsidiary Company of the Nord 


Railway may be cited. 


d) To give the public in advance 
those facilities which projected lines 
will procure them later on, 


Trials have been made also with com- 
bined railway and bus tickets as well 
as with tickets available for either bus 
or railway services serving the same 
areas. 

The rates applied on the bus services 
have varied according to kind and have 
had, in particular, to take into consi- 
deration the necessities of local com- 
petition when granting reduced rates. 
The fares have varied from 0.25 to 0.40 
per passenger-km. It has been pos- 
sible to grant reduced rates of 0.25 and 
0.30 on those routes for which commu- 
nal or departmental subsidies have been 
obtained. 

The situation of the services worked 
varies from day to day. Each large Rail- 
way Company possesses at the present 
(January 1929) from 5 to 10 regular 
routes of a useful character of perhaps 
150 to 600 km. per day (93 to 373 mi- 
les). But these figures will greatly 
increase during the coming months. 
The tourist lines must be considered 
apart; 
Paris, Lyons & Mediterranean these have 
actually reached a length of 11000 km. 
(6 835 milles) and are in general wor- 
ked by agreement with a private con- 
tractor. 

The undertakings in progress at the 
present only concern passenger and 
mail transport, as the transport of ordi- 
nary goods by road has not yet entered 
upon the period of realisation on most 
of the subsidiary companies. It raises 
moreover more delicate problems than 


on certain railways like the - 


does the transport of passengers and 
mails. The Paris-Orleans however is 
considering the possibilities of door to 
door transport. 

The Railway Companies have recogni- 
sed the necessity of making common 
use of the results of their experiments so 
that profit may be made of the expe- 
riences of each company and a uniform 
line of conduct adopted for those pro- 
blems that arise under identical con- 
ditions in each of the auxiliary com- 
panies. 

The Ministry of Public Works has 
moreover ever since the formation of 
the subsidiary companies required such 
collaboration and its practical interpre- 
tation by common services with the 
neighbouring subsidiary companies, by 
recommending the organisation of a pe- 
riodic conference between the different 
Railway Companies. 

A conference of the heads of the dif- 
ferent Railway Companies has thus been 
organised and has already been able to 
draw up a programme. 

The problems which have been deci- 
ded to be worth of common study deal 
with the rates, and technical and admi- 
nistrative questions, 

As far as the rates are concerned men- 
tion must be made of the conditions 
under wich passengers with ordinary or 
special tickets are admitted to the bus 
services formed to replace the train ser- 
vices. As far as tickets are concerned, 
it can be agreed that when the bus ser- 
vices are intended to be a supplement 
to the trains required by law it is best 
to apply simply bus rates. 

When, on the other hand, the bus re- 
places one such train without any im- 
provement as far as the whole service 
is concerned, the conditions under 
which passengers are admitted to such 
buses will be exactly the same as for 
the trains. 


But when in consequence of the reduc- 


2643 
XIli—79 


tion in the number of trains the service 
is notably improved, a small supplement 
will be charged for the use of the bus in 
addition to the ordinary fare. 

From the technical point of view wit- 
hout entering in detail into the orders 
for stock for which each company has 
varying facilities in its relations with 
the makers, it appears worth while to 
form an agreement with motor makers 
to obtain certain uniform conditions 
especially as regards payment, fines for 
delay in delivery, inspection at the fac- 
tories, inspection conditions, technical 
stipulations, as regards construction and 
equipment, etc. 

From the administrative point of 
view the exemptions from the luxury 
tax enjoyed by vehicles used for public 
transport has been claimed and obtai- 
ned by most of the subsidiary companies. 


But in this matter it has also seemed 
necessary to obtain an official order 
making this measure general for all the 
orders given by the subsidiary compa- 
nies of the Railways. 

The question of parking places in the 
station yards reserved for so-called 
« correspondence » vehicles is variously 
interpreted by the different depart- 
ments. The conference of the Subsidiary 
Companies judged it opportune to ask 
the Management Committée of the large 
Railway Companies to petition the Mi- 
nister of Public Works to grant a modi- 
fication of the prefectural decrees 
which will make it possible, in order 
to assure proper order in parking, to 
give a priority of position in favour of 
the correspondence services organised 
by agreement with the large Railway 
Companies. 
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APPENDIX VII. 


Transport by containers. 


General idea. 


The Railway Companies who tried to 
find a way of remedying the inconve- 
niences caused in the case of fragile 
goods or those needing expensive pack- 
ing by the amount of handling needed in 
loading and unioading when it was a 
question of consignors or consignees 
who were not directly on the railway, 
or when it was a question of exchanging 
goods with a different method of trans- 
port or with a different gauge railway, 
thought that it might be a solution of 
the problem to use containers which 
would form part of the body of the 
trucks and provide a unit readily hand- 
Led: 

It seemed to them that such contai- 
ners would also be effective in many 
cases against motor competition by rea- 
lising the chief of those advantages 
which have made possible the success 
of certain transports by motor lorries. 

The container can in effect be placed 
at the disposal of the consignor, who 
himself loads the goods; the container 
is then collected at his door by a motor 
lorry and taken to the station where, by 


the cranes it will be loaded on, and then . 


secured to the flat trucks. At the other 
end of the journey it will be delivered to 
the consignee in the same fashion. 

Customers find in this method the 
advantages of economy in packing, in 
delivery and collection at the door, in 
the reduction to a minimum of hand- 
ling operations at the stations, and in 
the rapid release of rolling stock which 
thus secures them from any unpleasant 
surprises about demurrage charges for 
delay in the unloading of a truck. 


Practical application. 


The traffic in smail packages consti- 
tutes a test field for transport by con- 
tainers in which there is much active 
motor competition. 

The factors: rapidity of transport, 
economy of packing, diminution of the 
risks of damage and loss, are essential 
in this kind of transport which feeds 
the fast goods traffic. 

The customers who make use of fast 
goods services are accustomed to make 
use of the services of collecting agen- 
cies who will collect and deliver at 
their door and free them from the ne- 
cessity of consigning or collecting their 
goods at the station. 

But this intermediate agent is often 
expensive and cases have been knowa 
where the collecting companies which 
were obliged to equip themselves with 
motors to carry out their services, not 
finding in the rates of the railways suf- 
ficient reductions to leave them satis- 
factory profits, find it more advanta- 
geous to carry out the so-called eee 
transport entirely by road. 

The container is a retort to such di- 
version of traffic, whether it be used by 
the customer himself if its capacity is 
suitable or whether it be placed at the 
disposal of the collector who will load 
it at his depot in one or more lots. 

Transport by containers economises 
for the railway the handling of separate 
packages which falls to its charge, and 
also assure it a gain on the circulation 
of its stock which in consequence justi- 
fies a rating concession intended to en- 
courage the use of such containers. 

The Nord and the Est Railways, for 
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example, have made a special rate for 
the transport of goods in containers 
which form a section of the body of a 
truck of a model approved by the rail- 
way. 

The principle is the assessment of 
the goods only in the case of transport 


of a full load and the application of a 
very reduced rate, calculated according 
to capacity, on the return of the empty 
container. 

The basis of this rating system is as 
follows (tax and increases ‘not inclu- 
ded): 


Containers whose capacity 


= is more than 7 m? 
does not exceed 7 m8 (247 cubic feet) 

(247 cubic feet). but less than 10 m? 
(3853 cubic feet). 


Slow goods. 


Francs, Francs. 

up to 50 km. (31 miles) . 1.50 2.00 

for each km. 50 to 200 km. (84 to 124 miles. 0.038 0.04 

(0.624 mile) 200 to 300 km. (124 to 186 miles). 0.02 0.03 
over andabove 300 km. 0.015 0.025 

Fast goods. 

up to 50 km. (31 miles) . 2.50 3.20 
for each km. 50 to 200 km. (81 to 124 miles). 0.05 0.065 

(0.624 mile) ¢ 200 to 300 km. (424 to 186 miles). 0.03 0.04 
over andabove 300 km. 0.025 0.035 

ee ee 


per unit ; station charges and loading 
and unloading costs included. 


several containers of models especially 
intended for transport by motor lorry, 
the chief characteristics of which (ta- 
ken from the diagrams and photographs 
of figures 1 to 8) are as follows: 


Technical realisation. 


In order to make known to the public 
the advantage of this method of trans- 
port the Nord Railway Company built 


Metres. 
(Feet and inches). 
Containers; Nord Railway type,small model. Exterior length 2.360 Interior : volume 7.500 m3, 
: (7 ft. 9 in.) (265 cubic feet). 
— width 4.970 ; 
(6 ft. 5 4/2in.) Tare: 1 000 kg. (2 200 Ib.). 
— height 2.160 : 
1 ft in.) Useful load : 3 tons. 
i del Exterior length 2.960 Volume: 40 m%. 
ee ase ° 9 ft. 8 4/2in.) (353 cubic feet). 
— width 2.050 : 
(6 ft. 8.3/4 in.) Tare: 1 200 kgr. (2 645 lb.). 
— height 2.169 Useful load : 3 tons. 


(7 ft. 4 in.) 
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Fig. 14. — Nord Railway type of container 
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Fig. 2, — Nord Railway type of container 
(0 1b). — Volume: 7500 m 
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Useful load : 3 tons, 


kgr. (1543 1b.). — Volume: 8 500 mi (300 cubic feet 


Fig. 3. — English type of container. 
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Fig. 4. — English container being loaded onto a truck (London, Midland & Scottish Railway). 


Fig. 5. — English container being loaded onto a lorry (London, Midland & Scoltish Railway). 
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Fig. 6. — Nord Railway type of container, large model, loaded and stowed on a truck. 


As this Railway, during the trials 
made by it, knew of the results already 


tainers of a type similar to those used 
in that country, with the following cha- 


obtained in England, it also built con-, . racteristics: 
Exterior length, . . . . . . 2.320 m. (7 ft. 73/8 in.). ) Volume : 8.5m3 (300 cubic feet). 
— width... .. . . 2.050 m. (6 ft. 8 3/4 in.). ) Tare : 700 kgr. (4 543 lb.), 
— height .... . « 2.463 m. (7 ft, 1 4/8 in.). ) Useful load : 3 tons. 


About 300 kgr. should be added to the 
tare for the padding and inside fitting 
necessary for certain loads such as vel- 
vet. Dimensions and weight have been 
studied so as to enable these containers 
to be easily loaded by the cranes avyai- 
lable at the stations and so that they 


can be easily stowed onto motor lorries 
of the usual type. 

The opening at the back facilitates the 
loading and unloading, and makes it 
possible to carry out, for example, the 
collection or distribution of small pack- 
ages at several depots in the town, all 
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Fig. 7. — Nord Railway type of container, small model, stowed on a lorry and ready for delivery 
to the address of the consignee. 


goods being handied from the back of 
the lorry. The container thus works 
in the same way as an ordinary delivery 
lorry and completely realises the de- 
sired objective, i.e. it acts as a vehicle 
collecting or delivering from door to 
door as if each customer had his pri- 
vate siding. 

The experiments made were especial- 
ly conclusive in the case of the regular 
transport to Paris of textile fabrics from 
Roubaix and velvet from Amiens; these 
materials were placed in lined out con- 
tainers provided with separate parti- 


tions so that there was practically no 
need for any other packing in the case 
of these fragile goods. 

An interesting adaptation of these 
containers is in effect heir employment 
for regular transports in which case a 
specialisation of their dimensions and 
arrangement assures the most favoura- 
ble conditions for the rapid and econo- 
mic transport of those goods which suf- 
fer from much handling. 

But the Railway Companies are also 
trying to make an agreement with the 
cartage agents for the formation of pick 


2652 


XIHI—88 


Fig. 8. — Delivering a load of plumbago crucibles. 


up services round important railway 
centres using containers distributed by 
motors to several loading points. 


Motor lorries will collect these con- 


tainers in the evening and bring them 
to the station where they will be loaded 
on to the flat trucks, specially arranged 
and set aside for such transports, stand- 
ing on the crane line. 

These collections can be made as 
late as the train service allows. Trans- 
ported by the night train the trucks 
loaded with the containers will arrive 


at the Paris stations early in the morn- 
ing and the consignees can take imme- 
diate delivery and arrange distribution 
to the different addresses by lorries 
which on their return journey will bring 
bach the empty or reloaded containers 
to the station. 

In this way transport by containers, 
which is moreover encouraged by the 
rating system and benefits by the fixed 
rates established for competitive servi- 
ces, may become a fruitful method of col- 
laboration between the railway and the 
road, 


pean 
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SUPPLEMENT 


When drawing up our report on Ques- 
tion XIII for the Railway Congress, we 
were not able to deal with the replies 
given by the Italian Companies. 

We therefore proposed to make a sup- 
plementary report of this information 
which we only received after the report 
had been drawn up. 

We will therefore give below a sum- 
mary of the replies in the order of the 
questionnaire : 


§ 1. — The number of vehicles in use 
in Italy on the first of January 1928 was 
estimated as follows 


Motors belonging to private in- 


dividuals 113 800 
Lorries . : 34 100 
Motor cycles . 


The number of vehicles used for pu- 
blic transport services was estimated as: 


1921. 1315 
1922, 1907 
1923. 2397 
1924, 3 001 
1925. 3 581 
1926, 4 331 
1927. 4931 


i. e. an increase of 375 % in 1927 as. 


compared with 1921. 

The greater number of such vehicies 
are used to transport passengers and 
their luggage. 


§ 2. —- The regular services are rapid- 
ly developing. About one third of their 
total extent lies near the railway to 
which they bring the traffic of the re- 
gions served by them. 

The development of the regular con- 


79 700, 


cession-holding lines is figured as fol- 
lows : 


1921. . . 28566 km. (17 750 miles) 
102206 ~ 64300, —— M21 348 = 
125 0°. ae oo (96 —=—— (24.107 ==") 
LO 24S ee AO O2) = (28075 ——) 
Loco me OU Loe St TS 2 .o= =) 
19265. 59 682 — (34600 — ) 
1927 -. 63882 — (39695 — ) 

§ 3. — Part of the motor services are 
in competition with the railway. The 


State Railways are not able to fix the ex- 
tent of such services; but as far as Emi- 
lia is concerned their length is estimated 
at more than 610 km. (379 miles), i 
more than five times the length of the 
railway. 

§ 4. — The importance of the compe- 
tition could not be estimated. The Emi- 
lian Railway Company states that it is 
serious and growing every day. 

The Central Canavese Railway on the 
contrary does not suffer from compe- 
titive passenger transport services be- 
cause the government concession gives 
it the monopoly of such transport. 


§ 5. — The regular motor services are 
governed by the Royal Decrees of 9 May 
1912 and 2 December 1928. 

Such services are divided into two ca- 
togories : 

Definitely established services (for a 
period of 9 years) : 

Provisional services, the duration of 
which may be renewed every 5 months. 
The former may be subsidised; the latter 
never are. 


The services do not share in the con- 
struction and upkeep expenses of the 
roads; they only pay for the stamps on 
the passenger tickets, the taxes for the 
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supervision exercised by State organisa- 
tions and the taxes which fall on all 
commercial enterprises. 

The working of such services is the 
object of a concession granted by the 
Ministry of Transport. The concessions 
of subsidised services have the character 
of monopolies. In other cases there is 
the possibility of competition but the 
Administration is free to prevent this. 

The concession-holders of regular mo- 
tor services enjoy the preference in ob- 
taining the concession of adjacent lines; 
the same privelege is given to the exploi- 
ters of provisional lines who wish to 
turn these into definite concessions. 

The rates are approved by the Minis- 
try of Transport. 


§ 6. — The passenger rates vary ac- 
cording to the economical and geogra- 
phical conditions of the regions served. 
They can be estimated on the average, in 
gold centimes, as 9.5 per passenger km. 
(15.3 per mile), the extreme values being 
4.9 and 19 gold centimes per km. (7.9 
and 30.6 per mile). 

In Emilia the passenger rates in force 
on the motor services are 35 % higher 
than on the railway. 


§ 7. — The regular passenger services, 
especially those which join important 
places by a shorter route than the rail- 
way, are in competition with the latter. 
However the State Railways are not in 
a position to say how much they lose 


thereby. The Emilian Railway states 


that the number of passenger-km. which 
in 1926 was 16776000 (10 260000 En- 
glish ton-miles), had fallen in 1927 to 
15 166 000 (9 275 000 English ton-miles), 
and in 1928 to 14 295 000 (8 742 400 En- 
glish ton-miles), i. e. a diminution of 
14 % in 1928 in comparison with 1926, 
on account of the increase in motor traf- 
fic, 

There is also a very serious competi- 
tion in the case of goods traffic; within 
a radius of 300 km. (186.4 miles) such 


services are assured of an important ton- 
nage, but it is impossible to estimate the 
loss due to this in the falling off of rail- 
way traffic. 


§ 8. — The passenger traffic lost to 
the railway on account of private cars 
and by intermittent services is conside- 
rable. 

All the same the Italian State Railways 
estimate that the most important compe- 
tition in the case of goods is due to 
vehicles utilised by private individuals 
on their own behalf or belonging to con- 
tractors who ply intermittent services. 

It has not been possible to calculate 
the loss, 


§ 9. — Passengers. The deserting of the 
railway for the motor is due especially, 
according to the Emilian Railway, to the 
too low commercial speed of the trains. 
In regions where the competition is par- 
ticularly strong this railway Company 
has made supplementary trains with a 
tram like service, i. e. stops according 
to the wish of the passengers. It is also 
contemplating making its lines of stan- 
dard gauge and electrifying them in or- 
der to combat competition. 

As far as the tourist region services 
are concerned the public again are in 
favour of the motor, but the Railway 
Companies do not attach much impor- 
tance to this as these services are only 
intermittent and only function during a 
small part of the year, and also they 
cause a special passenger traffic which 
is partly beneficial to the railway. 


Goods. —— The motor is preferred be- 
cause of the facilities it offers for door 
to door transport collection and deli- 
very, and because it does away with 
part of the handling. 

To remedy this state of affairs the 
State Railways grant reductions in rates 
to important enterprises who take charge 
of a door to door transport lorry ser- | 
vice; measures of this kind are in force 
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on the Biella-Turin-Milan triangle and 
will be extended to other regions. 


§ 10. — The Italian State Railways 
have not considered a general reduction 
of their rates because of the effect that 
such a measure would have on those 
kinds of traffic where there is no 
competition, but they have undertaken 
particular arrangements to make the 
competition motor services side with 
them, or to fight against them. 

The Emilian Railway has reduced its 
rates by 50 % on the lines where there 
is the most competition. 


§ 12. — The ltalian Railway Compa- 
nies up to the present have not organised 
or confided to other enterprises the 
working of regular motor services. 


§ 13. — The State and Emilian Rail- 
ways have made arrangements with cer- 
tain motor services for the issue of 
tickets valid for the through motor and 
railway journey. 

The fares are generally those in force 
on each of these Companies. 


§ 14. — To limit the effects of com- 
‘petition the Emilian Railway has sanc- 
tioned special arrangements which give 
consignors who guarantee a fixed annual 


tonnage of goods a notable reduction in 
rates. 


* 
Kat as 


The replies furnished by the Italian 
Railway Companies to the question on 
the effects of road competition confirms 
the conclusions of our general report 
on the subject. 

In Italy, as in other countries with 
which we have been concerned, the 
motor services deprive the railway of 
traffic, often to an important extent, be- 
cause of their priveleged situation by 
which they profit from the point of 
view of the construction and upkeep ex- 
penses of the roads they use. The Rail- 
ways have been obliged, in order to retain 
their traffic, to lower their rates, to 
grant special concessions to motor ser- 
vices working in collaboration with 
them, to modify their by-laws, to create 
trains with tram like services. ete... 

As far as passenger traffic is concern- 
ed, however, the Italian Railways are 
better protected than for example the 
French, from the fact that the plan of 
the lines is fixed by the Ministry of 


~Transport, as well as the fares, and be- 


cause this organisation can also prevent 
unfair competition, 
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1. — General remarks. 


If the importance and the actuality of 
the problem with which we are dealing 
were to be judged from the replies re- 
ceived to the questionnaire drawn up in 
agreement with our colleagues and ad- 
dressed (for the countries assigned to 
us) to about 70 Railway Administrations 
belonging to the International Associa- 


tion, we should be led to conclude that ~ 


it was a question of secondary impor- 
tance. Actually, 18 Railways alone have 
replied; 5 replies were entirely nega- 
tive, and 1 gave information of little 
value; the 412 others supplied greater 
data, information and comment having 
some value, which as a whole only con- 
cerned the feeder railways in the dif- 
ferent countries. 

It would be interesting to know for 
what reason so many great Companies 
did not desire to collaborate directly in 
the investigation of a question which is 


(1) This question runs as follows: « Pene- 
tration railways. — Construction: a) Pene- 
tration railways in new countries; b) Feeder 


railways in all countries. » 


- (2) Translated from the French. 
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undoubtedly of the greatest and most 
immediate importance for the Railway 
world and in particular for Railways con- 
ceeded to private companies. It is pos- 
sible that it may be found in the fact 
that we are dealing with a problem of 
quite unusual magnitude and complexity. 

When the numerical statistics relating 
to the various Railway Companies are not 
accompanied by comments explaining the 


local operating conditions, competition, 


topographical figuration of the country, 
the need of the latter, and the various 
methods of transport the use of which 
can be considered, they do not always 
result in much-<clearness through their 
too great simplicity. It would be better 
in this case, to deal with considerations, 
variations and appreciations of a general 
character, frequently exceeding the limit 
of the field, vast though it be, of the 
railways, to attain a general view both 
wider and clearer of the means of com- 
munication in general, such as modern 
technical knowledge offers for the 
various traffics. Two great organisations 
then stand out and dominate all the 
others ; the Railways and the Motor ve- 
hicle. 

The question of road transport, the 
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great importance of which must be re- 
cognised, both for the vitality and the 
development of the Railways as for the 
well being of the Nations, will be 
examined during the Madrid session by 
the fourth section (question XIII); but 
obviously, it will undoubtedly arise in 
connection with many other subjects of 
discussion, and especially in connection 
with that with which we are dealing, be- 
cause the construction of penetration 
railways in new countries, and of feeder 
railways in all countries ought also to 
be considered, and in a special manner, 
with regard to its relation with the tech- 
nical and commercial advantages which 
the organisation of public road services 
by motor omnibuses or lorries may show. 

Before starting the detailed examina- 
tion of the two parts of question XVII, 
we will therefore consider briefly from 
the point of view that affects us directly, 
whether it is desirable to build penetra- 
tion or feeder railways in view of the 
competition of automobile services on the 
roads. We have no intention of tres- 
passing on the territory of question XIII, 
as we simply desire to point out the 
principles and ideas upon which this 
competition is based, and which modern 
technical knowledge has recently brought 
to light, and furthermore would make an 
interesting and valuable subject for dis- 
cussion in this section. 

Modern technical experts, when con- 
sidering this question, base their inves- 
tigations upon certain considerations and 
observations, that we will use as our 
starting point when enquiring into this 
important problem; we will reproduce 
them below in a concise form. 

1. Operating costs of the motor om- 
nibus per kilometre, can be taken as 
being about one fifth of those of an or- 
dinary railway train. On the other hand, 
the relative transportation capacities are 


_ or others, and of limited capacity may 


more favourable towards the railway; for 
the same train and the motor omnibus, 
it is as 10 to 1. The characteristic 
feature of automobile transportation is 
therefore, before all, its limited quantity, 
whereas, on the other hand, the essen- 
tial condition regulating railway trans- 
portation, is the great volume even at the 
cost of economy. 

2. The economical and useful radius 
for automobile services varies round 
about 100 km. (62 miles); this forms 
the normal limit of their most effective 
competition with the railway. 

3. A motor omnibus service requires 
a much lower capital expenditure and 
lower operating costs than a railway; it 
is therefore most economical where the 
traffic is small and where its growth will 
not exceed certain known limits. On the 
other hand, a railway line is more costly 
as the country through which it runs is 
more hilly. It is rather in moutainous 
country, that the motor omnibus finds 
its best field of service. 

4. The financial results given by motor 
transportation diminishes * when the ve- 
hicle has to pass the night away, or when 
a return load can not be guaranteed. 

If these remarks prove to us that for 
railways in general, and for light rail- 
ways in particular, the transportation 
monopoly only partly exists, and that it 
has quite disappeared in some places, we 
must not conclude however, that they 
have come to the end of their usefulness, 
and of their development. 

There are certain commodities, and re- 
quirements, which the railway alone can 
satisfy; there are certain situations which 
have to be considered from a quite spe- 
cial point of view, and for which the 
establishment of railways, whether light 


represent not only a necessity, but even 
a duty. Furthermore, the transportation 
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of goods over long distances whether in- 
side the boundaries of the country or 
from one country to another, is develop- 
ping quickly on a considerable scale, and 
those regions in which the commercial 
and agricultural activity has up to the 
present met local requirements, are at 
the present time altering their methods 
so as to increase their output by pro- 
ducing fruit and other agricultural pro- 
ducts in general which are despatched to 
other consuming centres at great dis- 
tances either at home or abroad. 

Today, it is necessary that light rail- 
ways when out of date should be mo- 
dernised, their alteration meeting the 
various needs of modern life, the im- 
provement of their methods of operation 
increasing the speed of the trains, re- 
ducing to the minimum the tranship- 
ment of many classes of goods, the re- 
duction of the cost in general and, as a 
result, the cost of transport. All these 
steps are reflected by a greater develop- 
ment in the economical life of each coun- 
try and by the general growth of the 
traffic. 

One of the methods available by which 
the railways may renew the lack of capa- 
city of their fixed plants, and regain the 
traffic lost, is electrification. In Italy, 
a certain number of light railways and 
tramways have been able, as a result of 
this conversion, to increase to a large 
extent their receipts, and to balance their 
accounts. In’the same way the light rail- 
ways with heavy traffic serving the large 
cities, and which have very severely felt 
the competition of the road, both by 
public and private services, have found 
in electrification, a needed and effective 
remedy by which to obtain cheaper 


‘operation, and to increase the speed and 


the number of the trains. 
Another condition which becomes 
more and more essential for the well 


being and the growth of the light rail- 
ways, serving as feeders to the great com- 
panies, is the use of all measures which 
may contribute to lessen the unfavour- 
able consequences to the growth of the 
traffic, resulting from transhipment at 
junction stations. From this point of 
view, light railways serving regions 
which are not particularly hilly and dif- 
ficult, ought in future to be built to 
standard gauge, and having such cha- 
racteristics that common services may 
be organised with the main lines. The 
construction of narrow gauge railways 
can now be considered justifiable only 
in mountainous regions of little econo- 
mic importance and situated at a dis- 
tance from great centres of population; 
even in such a case, the possibility of 
creating systems capable of rational and 
harmonious development should be con- 
sidered, with a certain degree of auto- 
nomy, as for example, by means of con- 
nections with sea or river ports, or by 
means of special economical and fast 
methods of transhipment. 

In brief, the question of building new 
light railways in this period of the re- 
markable development of road motor 
traction, should be investigated with 
great care and prudence, in order to 
avoid setting up new transportation or- 
ganisations of little flexibility and bur- 
dening the country with excessive capital 
charges, without procuring any direct or 
indirect corresponding advantages. 

In this way, the investigations most 
recently made, by certain Italian experts 
and the conclusions to which they have 
come have led them to state that in 
future no new railway should be built, 
if the gross receipts expected were not 
at least 50 000 lires per km. (80 000 lires 
per mile). 

After having broadly sketched the pro- 
blem of the competition between railways 
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and motors, we should be able to con- 
sider also the collaboration of these two 
great means of transport, in the interest 
of their mutual well being and of the 
development of the traffic. This how- 
ever, is a problem which although ca- 
pable of solution in a great number of 
ways, and under consideration by all 
great railway companies in the various 
countries, has however, less importance 
for light railways and especially for those 


recently built. When however, road 
motor services connect regularly and 


cheaply the railway stations to localities 
otherwise difficult of access, co-operation 
then becomes necessary and the railway 
companies end by finding therein a fresh 
source of traffic. In practice however, 
the problem is generally less simple than 
it would appear; in most cases it is dif- 
ficult to stop the automobile service at 
the end of the railway line, especially if 
this is operated under economical con- 
ditions with a reduced service of trains 
running at low speed, and if the length 
of the line does not exceed 50 km. (31 
miles) or even 100 km. (62 miles). Even 
when the public motor omnibus service 
does stop at the terminus station, hired 
cars, private cars, and motor lorries will 
always continue to menace the railways 
with the competition of road transport, 
a competition which is reflected by a loss 
of traffic. This important subject how- 


ever, will be dealt with in detail under © 


question XIII, and although it directly 
affects and to a large extent, the schemes 
for building new feeder railways, the 
object of the present report, we do not 
think it necessary to consider this point 
any further. 


II]. — Building penetration railways 
in new countries. 


We consider it desirable to make this 
first part of question XVIT more con- 


cise by defining the meaning of the 
words « new countries ». It is obviously 
a question of those countries which for 
some reason or other are backward as 
regards railways, and are now obliged to 
consider the question of building a rail- 
way system which would meet the re- 
quirements of the different parts of the 
country, whether because these measures 
have already passed the first stage of 
srowth, of modernisation, or of develop- 
ment, or because they have been waiting 
for the construction of a railway in order 
to carry out these changes. 

In Europe, and in the two Americas, 
it can already be said that there are 
hardly any new countries if we give to 
this term the meaning indicated above. 
The sole exception that could be men- 
tioned amongst the different countries 
of Europe is the kingdom of Albania : 
this country has not yet tackled the pro- 
blem of communications by railway. The 
Americas and Australia are countries in 
which the question of constructing rail- 
ways is being dealt with by one of our 
fellow reporters; so far as we are con- 
cerned our task consists in considering 
the situation in certain parts of Asia and 
especially in Africa. 

At the last session of the Congress 
(London, 1925), our section adopted at 
the meeting of the 25 June, the following 
recommendation : 


From the ‘technical and the commer- 
cial point of view, it is desirable that 
in neighbouring countries the main and 
secondary pioneer railways should 
adopt the same characteristics for their 
fixed installations and for their rolling 
stock. 


This recommendation evidently de- 
sired to call attention to the advantages 
to be obtained from the standardisation 
of gauges and of their ultimate limita- 
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tion to two or three types at the most, 
namely : standard gauge, narrow gauge, 
and very narrow gauge. It also, at the 
same time, drew attention to the advisa- 
bleness of standardising the principal 
types of rails, and to the minimum weight 
to be used in the different cases, to the 
weight and dimensions of the sleepers, 
as well as to the utility of fixing for 
the three principal types of track, the 
minimum radius of the curves, and the 
steepest gradients on the line, so as to 
facilitate junctions, and to enable 
through traffic to be worked. Finally, 
the recommendation of our section im- 
plicitly requires a certain standardisa- 
tion of the rolling stock, from the point 
of view of the loading gauge, of the maxi- 
mum axle loading, etc., so as to facilitate 
exchanges between different countries or 
colonies, and to set up a closer working 


Standard 1.435 m. (4 ft. § 1/2 in.) gauge railways 


106m. (8 46.6 in.) gauge railways . 


im. -(3\tt.-3°3/8° in.) > > 4 
0.95 m. (3 ft.-1 3/S in.) » > 
O76 me 12) Tt.-6° 10.) » > 
0.61 m. (2-foot) > > 


This shows that whilst the wide gauge 
railways have adopted a uniform gauge 
(that is to say the standard gauge of 
4 feet 8 1/2 inches, or 1.435 metres), 
the narrow gauge lines are divided into 
three distinct gauges although they differ 
but little one from the other: the two 
first. (3-ft.. 6 in; or 4.06 m. and” one 
metre), reach a very large mileage; the 
third is that of the colonial railways in 
Italy (Tripoli, Cyrenaica, Erythrea, Soma- 
liland) where a single type of track has 
been adopted for all the lines in opera- 
tion, under construction, or projected. 


It should be noted that narrow gauge 


railways with which we are dealing, re- 


arrangement between one railway system 
and another. 

This was a rational programme put 
before the railway engineers in a yery 
interesting and attractive manner. In 
order however, to be the better able to 
realise the chances of the recommenda- 
tion in question being carried out, and 
consequently its practical importance, 
the present situation in Asia, and 
especially in Africa (which can be con- 
sidered as the main Continent of new 
countries) should be realised and the 
particular tendances of the various coun- 
tries possessing colonies in this latter 
Continent should be briefly reviewed. 

From the statistical information pu- 
blished in the « Universal Directory of 
Railway Officials» for 41928, the rail- 
ways in Africa at the beginning of the 
year, were divided up as follows : 


6950 km. ( 4320 miles). 
34000 » (21130 ) 
13.800) > (.8575 \ 

DOO as (cao 00) as ) 

2150 » (1340 » \ 

i600" > pale OO Ora, ) 


present in Africa more than 85 % of the 
total length of lines being operated. 

Finally, as regards the railways with 
a very narrow gauge, it will be noticed 
that the length of the line being operated 
with a gauge of 61 cm. (2 feet) is very 
nearly the same as that of those of a 
gauge of 76 cm. (2 ft. 6 in.); but their 
relatively small length and_ especially 
their character as a means of local com- 
munication, means that the international 
standardisation of gauges has in this 
case, only slight importance. 

The question occupying us therefore 
concerns chiefly the narrow gauge rail- 
ways, and the recommendation made at 
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the London session 
speaking, apply to lines the gauge of 
which is between 95 cm. and 1.06 m. 
(3 ft. 4 3/8 in. and 3 ft. 6 in.). 

Whilst on this subject, it should be 
pointed out that if the 1.06 m. gauge 
(which may be called the English gauge) 
is the most used, the metre gauge (which 
can be called the French track) has 
already reached such a development that 
it would today be very difficult to aban- 
don it. In the same way the 95 cm. 
gauge whilst entirely confined to the 
Italian colonies, should be considered as 
a model already standardised, not only 
in these colonies, but also in Italy and 
in particular, on the two important 
secondary systems of the south, of Sicily 
and of Sardinia; and this standardisa- 
tion not only applies to the gauge of the 
track, but also to the weight of the rails, 
and to a certain extent to the rolling 
stock. It would be almost impossible for 
Italy to abandon this gauge. 

The problem of the standardisation of 
narrow gauge railways gives to rise to an- 
other consideration. In the interior of 
certain countries or colonies in Africa 
there are several types of narrow gauge 
lines. From the international point of 
view, the problem therefore becomes more 
complex, seeing that it has not been even 
possible to solve the matter within the 
limits of each country. 

From this point of view, Egypt, Algeria, 
the Belgian Congo, etc., may be quoted 
as having within their boundaries, rail- 
way systems and lines of narrow gauge 
of different gauges a situation which it 
has not been considered necessary to 
change up to the present. 

In the same way if we consider, for 
example, the countries and colonies in 
Africa along the Mediterranean and 
which owing to their geographical posi- 
tion nearer to Europe, and their general 


should, practically 
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development more advanced, would ap- 
pear to be more suitable for the stan- 
dardisation proposed, we find the three 
gauges mentioned above for the narrow 
gauge lines, besides railways of standard 
gauge and lines of very narrow gauge. 
It would not really be possible to express 
in any definite way a preference for any 
one of these, nor to give any easy and 
reasonable solution of the problem. 

If the problem considered in this way 
is one of great importance, it remains 
to see to what conclusions we can come 
if we consider it from the double point 
of view of trade and of tourist traffic. 

As regards the commercial traffic, the 
commerce of the tropical countries in 
general, and especially the colonies, lies 
principally in the exchange of their pro- 
ducts with Europe, and in the first line 
with the Mother country. The exchange 
of products between countries and neigh- 
bouring colonies in Africa represents in 
most cases a small part of the economic 
prosperity and of the traffic. 

It should be added, that the system 
of colonial railways is almost everywhere 
formed by lines running out from the 
principal port towards the interior re- 
gions that have been developed and which 
are favourably situated for the exploita- 
tion of mines, the development of agri- 
culture, and of stock raising. 

As regards the tourist traffic, saat 


in the case of certain railways, on which 


sleeping cars, restaurant cars, and Pull- 
man cars run, and on certain railways 
of a special character (Trans-Saha- 
rian, etc.), the automobile is the pre- 
ferred method of transport owing to its 
greater freedom of movement, and the fa- 
cilities that it gives to visit sites of natu- 
ral beauty, and the historical and artistic 
centres of the countries concerned. 

It would appear then, that the exa- 
mination of the situation in a practical 
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manner would lead, as a whole, to con- 
clusions rather less definite, than those 
adopted at the Congress of London. 
Without contesting the importance of 
the theoretical idea, of the standardisa- 
tion of gauges for railways inside the 
boundaries of the different countries, it 
must be recognised that the present si- 
tuation makes the practical solution of 
the problem extremely difficult if not 
impossible, and this on account of tech- 
nical and financial reasons, as well as 
owing to the general lines of policy laid 
down by each Government (without men- 
tioning political and military reasons); 
moreover, the rapid development of com- 
munications by automobile, and the ca- 
nalisation of the traffic, brought into the 
ports by these, have had the result of 
appreciably reducing the drawback re- 
sulting from the existence of railways of 
different gauges at the same time. 
What we have justly said about Africa, 
should be repeated, though in rather a 
different form, for Asia, where all the 
gauges mentioned in the case of Africa 


(except that of 0.95 cm.), are again 


found, and where there exist, in addi- 
tion, railways of 5 ft-6 in. and 5-foot 
gauges. 

There are in Asia three countries the 
territories of which are so immense, that 
they can be consisered as continents, and 
consequently the problem of interna- 
national communication by railway loses 
much of its importance; we are speaking 
of the Chinese Republic, the Union of 
Soviet Republics, and the Indian Empire. 
As for Japan, and the Dutch East Indies, 
their insular position lifts them out of 
this discussion. : 

Turkey in Asia cannot be considered 
as regards railways, as a new country. 
Siam, on the occasion of the inaugura- 
tion and opening to operation of the 
great Rama VI bridge connecting the 


two railway systems of the north and 
south of the country, carried out the uni- 
fication of the gauges of these two sys- 
tems by adopting the metre gauge. This 
measure made it possible to organise 
common services for the 3000 km. 
(1 865 miles) of railways in the country, 
the commerce and traffic of which 
should thereby develop rapidly, the more 
so as the railways of French Indo-China 
which lies to the east of Siam, have the 
same gauge of one metre. 

As regards Persia, its actual railway 
system has a development of only 600 km. 
(373 miles). It is joined up near Tabriz 
with the Russian railways, and a scheme 
is being prepared for a new railway 
which crosses the whole country from 
north to south, leaving Besengarz on the 
Caspian Sea, and ending at Khormoussa 
on the Persian Gulf. This railway will 
serve the principal cities of the country : 
Tabriz, Teheran, Ispahan, Hamadan. As 
regards Afghanistan, the construction of 
a railway connecting the capital, Cabul, 
to the Indian frontier, is under consi- 
deration. It is obvious that these two 
countries, the railway system of which 
is very small, would be easily able to 
select the gauge or other characteristics 
of their line, so as to meet the needs of 
the country and above all the special 
conditions for international communica- 
tion, by facilitating the necessary junc- 
tions with the railways of the neigh- 
bouring states, and thereby assuring the 
movement of trains without tranship- 
ment. : 
After this general review of the im- 
portant question of the gauge of the rail- 
ways in new countries, and of the con- 
ditions in which the standardisation of 
these gauges might be carried out, as well 
as the reasons acting against it, we will 
now examine in detail the characteristics 
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of the railways in the different Italian 
colonies in Africa. 

We may begin by reminding ourselves 
that these railways built since 1900 at 
various periods, have none the less very 
uniform features, and may be considered 
as a sufficiently rational solution as well 
as a uniform one, of the problem of the 
construction of penetration railways. 
used as a means for developing new 
countries. In order to avoid undue 
length and repetition, the guiding 
methods followed in setting out these 
means of communication were the same 
in different colonies; we will give the 
most detailed information on the rail- 
ways in Tripoli, briefly dealing with 
those in Cyrenaica, Erythrea and Somali- 
land. 


A. Tripoli. — Tripoli is above all an 
agricultural and pastoral country; the 
colonial activities therein are directed to 
developing the agricultural value of the 
country. It has an area of about 
900.000 km? (347500 sq. miles), the 
greatest part of which is not yet culti- 
vated. At the present time the popula- 
tion is 550000 natives; the country will 
have in the near future to support more 
than 200000 colonists. 

The railway is called upon to make 
economically possible the carrying out of 
the great work of colonisation, by making 
it easier to build and equip the farms, 
and in turn to transport cheaply and 
quickly the agricultural products to the 
consuming centres, and in the case of 
export, to the sea ports, To obtain this 
double objective, it is necessary, at least 
during the first period of transformation 
and development of the territory, that the 
rates should be as low as possible. 

As a consequence, the policy to be 
adopted when building railways of this 
kind, should be to so organise the oper- 


ation, that it is as economical as possible. 
It should therefore be the policy to spend 
as little as possible upon station build- 
ings, and other structures : on the other 
hand, care should be taken to get a loca- 
tion as free from gradients as possible, 
to use curves of large radius, to avoid the 
use of too light rails, ete. In other terms, 
it is desirable that the solution of the 
problem should consist in a rational or- 
ganisation, and a well thought out arran- 
gement of the railway as a whole. 


The principal port of the colony is 
Tripoli. Already fully equipped, it will 
become one of the best African ports on 
the Mediterranean, when the work now 
in hand is completed. 


The railway system sets out in three — 
directions from Tripoli, the capital of the 
colony, and a fine citv now being well 
developed. The first line runs parallell 
with the western coast at a short distance 
from the sea and serves the rich oases 
and the great stretches of land now being 
cultivated, or property planted with tim- 
ber by peasants from the Mother land. 
This. railway, of a length of about 
120 km. (75 miles) has now been carried 
as far as Zouara and its extension to the 
frontier of Tunis, has after due consi- 
deration been arranged; at this point it 
will be joined up with the railway system 
of the Regency. It is almost entirely on 
the level, and except for a small bridge 
6m. (19 ft. 8 1/4 in.) long, there are no 
structures. The waters of the rivers 
which flow intermittently (Uadiet) from 
a plateau situated about 100 km. 
(62 miles) away, do not get as far as 
the sea, or the railways, as they disperse 
in the plain, which is in this way flooded, 
and thereby fertilised. 


~The second line extends towards the 
interior through immense uncultivated 
plains and at present ends at Henscir- 


2665 
XVI[—35 


el-Abiad 83 km. (52 miles) from Tripoli, 
at the foot of the Garian plateau. 
Beyond Henscir-el-Abiad the railway 
will have to climb the said plateau 
(750 m. [2 460 feet] high) with gradients 
not exceeding 25 mm. per m. (1 in 40), 
and curves of a minimum radius of 
280 m. (14 chains), in order to reach 
Jeffren. A branch leaves this line near 
Assaba to end at Mizda, about 180 km. 
(112 miles) from Tripoli on the borders 
of a region almost a desert on the cara- 


van route leading to Morzuk in the: 


Fezzan. 
The third line, now being worked to 
Tagiura (21 km. = 13 miles only) will 


be extended towards the east in order 
to connect Tripoli with the rich oases of 
Kussabat, Homs, and Misurata. The part 
of the railway already built and in use, 
has maximum gradients of 13 mm. per m. 
(1 in 77), and curves of a minimum 
radius of 130 m. (6 1/2 chains). 

The track is laid with Vignoles rails, 
weighing 27.30 kgr. per linear metre 
(55 lb. per yard) laid on sleepers 2.30 m. 
(7 ft. 6 7/16 in.) long, in order to obtain 
a greater bearing surface in view of 
possible erosion in the ballast by the 
violent winds. The absence of destruc- 
tive insects in the country makes it 
possible to use either wood or metal 
sleepers as desired. The number of 
sleepers is 16 per rail, and they are laid 
directly on the ground, the sandy and 
arid nature of the soil having made it 
unnecessary, without any real drawback, 
to use ballast. In order to protect em- 
bankments and cuttings against the 
erosive action of the wind storms which 
rage in the region, vegetation which takes 
root easily and grows vigorously, under 
the climateric and hydrological condi- 
tions of the country, has been planted. 

The whole of these railways have been 
constructed with the most careful econ- 


15* 


omy, although the rails are sufficiently 
heavy, the gradients reasonable, and the 
curves sufficiently large in radius. The 
cost of construction has been about 
200000 to 250000 lires’ (320000 to 
400000 lires per mile). The layout is 
such as to permit of a maximum speed 
of 40 to 45 km. (25 to 28 miles) per 
hour for heavy trains hauled by eight 
wheeled locomotives, and from 55 to 
60 km. (34 to 37 miles) for light trains 
worked by petrol motor vehicles. 

When building these railways, native 
labour was used on a large scale, the men 
being selected with care, and put under 
the control of workmen from the Mother 
country; the wages of the native la- 
bourers are about one third less, and 
their output as labourers and navvies 
was not very different from that of the 
whites. 

So as to keep as small as possible the 
cost of earth work the movements of 
earth in the longitudinal direction was 
cut down to the minimum. The material 
from the cuts was laid alongside the road, 
and the embankments were formed from 
ballast pits alongside. This method is 
cheap, as there is as a rule no compen- 
sation to pay for the use of the ground, 
most of that used being the property of 
the State. When the line under construc- 
tion runs through areas without roads 
the earth work was driven, forward, the 
sections of railway already laid tem- 
porarily being used to bring up materials 
and the men. 

Buildings for the staff has been kept 
down in number and size, seeing that the 
natives would rather live under tents in 
their villages, and the white with their 
families in the towns. As a result, per- 
manent way men are taken to their work 
and brought back by rail motors. The 
small stations as a rule, are not staffed 
to a large extent, the train staff being 
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used to distribute tickets and to deal with 
the despatch of goods. 

The staff attached to the operating 
side of the railway is on the average 290, 
or 1.26 men per km. (2.3 men per mile) 
of railway. 

The average pay of an employee has 
been during 1927-1928 17.95 lires per 
day. The staff consists of Italians, and 
of natives; these latter numbering 180, 
are as a rule occupied in manual work. 

There is a station master only at sta- 


tions of a certain commercial importance, - 


and he is charged at the same time with 
looking after the goods department. In 
localities where the level crossings are 
not protected, the movements of the 
trains are controlled by safety locking. 

Since petrol rail motors have been used 
the passenger service has been completely 
separated from the goods service, the 
latter being assured by periodic trains 
usually run twice weekly on each line. 

The budget of the system is as a rule 
balanced. The government of the colony 
covers the interest and amortisation 
charges of the capital expended in con- 
structing these railways. 

The results of the year 1927-1928 are 
as follows : 


Receipts : 

Passengers 1111 749 lires 
Parcels 113788 » 
Goods 2270856 » 
Miscellaneous 118746 » 

Total . 3 615 139 lires 

Bapenditure : 

Management 321 729 lires 
Operations. «© es 468 389» 
Locomotive running «. 1630579» 
Track 585116» 
General charges 286 359 =» 
Miscellaneous charges 335000 > 


Total . . 38 636722 lires 


During the same period, 5072 trains 
ran the following distances : 


Passenger trains . 155335km. (96 522 miles) 
Mixed trains 54403 » (384426 » ) 
Goods trains 25 JAZ =*>. (1562255 395) 


Total . 235 880 km.(146 570 miles) 

These trains carried 5897 first class 
passengers, 117311 second class, and 
69 080 third class, and 170243 tons of 
merchandise. 

As regards motive power there are 
5 special rail motors which are 4 wheel- 
ed, and weigh 8.4 tons in running order; 
these motors are fitted with Fiat or Lan- 
cia (Turin) engines of 40 to 50 horse 
power. The maximum speed is 60 km. 
(37 miles) per hour, on straight level 
road. The trains are as a rule formed 
of a rail motor and one trailer. The 
consumption per train-kilometre is 
245 gr. of petrol, and 5 gr. of lubricant 
(12.77 and 0.28 ounces per mile respect- 
ively). Each rail motor is driven by a 
single European employee. The cost 
price per train-kilometre is 2.5  lires 
(4.02 lires per train-mile), made up as 
follows : \ 


Per train- Per 
kilometre. train-mile. 
Staft.. .. os, levees) Sees oe LUT Bee elo es 
RGGLO ty gia a TS) ele 1.45 > 
Lubricant 0.15 » 0.24 » 
Maintenance and repairs 
(rail motor and rail- 
ler) . Sohne wD Se 072. > 
Interest and amortisa- 
GOS Sn og Pee es Oe 048 » 
Total . 2.5 lires 4.02 lires 


The goods and mixed trains are work- 
ed by 22 locomotives having 4, 6, or 
8 wheels of the same type as those used 
on the secondary railways of Sicily (State 
Railways). 
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The rolling stock includes : 

7 trailevs for the rail motors, 

8 first and 2nd class bogie carriages, 

8 third class, parcels and post bogie ve- 
hicles. 

300 wagons of various kinds, 

38 tank wagons, 

2 travelling cranes. 


With steam traction, great difficulty 
has resulted from the extreme hardness 
(more than 60°) of the water available; 
the result is very heavy scale deposit in 
the boilers, with rapid corrosion of the 
firebox and tube plates. The remedy 
used has been to attach a tank wagon to 
the goods trains and mixed trains, so as 
to enable the locomotive to run longer 
distances without taking water, and so 
as to be able to use water from those 
wells at which the best water is available. 
Furthermore, soda is largely used when 
washing out boilers; this latter is done 
frequently with hot water. 

We have mentioned above the con- 
struction of new railways or the exten- 
sion of existing railways under construc- 
tion or projected. This question is at 
the present time being investigated in 
connection with the possibilities of the 
growth of road motor traffic, and of 
joint rail and road transport, so that in- 
stead of the two methods being in com- 
petition, they should, as far as possible 
be made to supplement one another ac- 
cording to a properly considered pro- 
gramme. 

As regards public services affecting 
more. especially tourists, and in parti- 
cular for visiting the superb ruins of 
Leptis Magna, and of Garian, these are 
covered by large modern luxury road 
coaches. 


B. Cyrenaica. — This immense country 
(600 000 km? [211 670 sq. miles], 225 000 
inhabitants) lies between Tripoli, Egypt, 


the desert and the sea, has two ports on 
the Mediterranean : Bengasi the capital, 
and Derna. The two railway lines at the 
present time in operation lead from 
Bengasi. The first runs from north to 
south towards the interior, and ends at 
Soluk; its length is 56 km. (35 miles). 
The second, about 108 km. (67 miles) 
long, runs towards the east, and today 
has got as far as the village of Barce. 
This latter line should be extended as 
far as Derna, in order to develop the 
lower plateau of Cyrenaica, and to faci- 
litate visits to the celebrated ruins of 
ancient Cyrenea. 

The Cyrenician railways have a 95-cm. 
(3 ft-1 3/8 in.) gauge. The rails and 
the track in general are identical with 
those of the lines in Tripoli, the only 
difference being that as the country 
crossed is chiefly rocky, the sleepers, 
whether wood or steel, are laid on a 
ballasted bed. As regards buildings, the 
same types are used as in Tripoli, and 
meet the requirements of the country and 
the climate very well. The Cyrenician 
railways have no important structures, 
and in general are built on cheap lines. 

None the less a heavy rail of ample 
strength has been used and the gradients 
and curves have been selected so as to 
make it easy and inexpensive to operate 
the system. Although from the orogra- 
phic point of view this country is more 
broken, the radius of the eurves is never 
less than 150 m. (7 1/2 chains), and the 
steepest gradients are 25 mm. per m. 
(1 in 40). The programme for the de- 
velopment of the system, provides for 
the construction of the line from Barce 
to Derna, about 210 km. (430 miles) long, 
mentioned above, and the line from Soluk 
to Agedalia which will have a length of 
412 km. (70 miles). 

In addition, good roads for motor lor- 
ries are also being built, and will make 
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it possible to extend the services given 
by the railways by providing connections 
with public automobile services. 
Cyrenaica, the population of which is 
less dense than that of Tripoli, has none 
the less recently seen its various traffics 
increase appreciably, and the year 1927- 
1928 has given the following results : 


Operating receipts (passen- 
gers, parcels and goods). 

Various receipts . 

Repayment of expenses. 


2 840 129 lires 
31084 » 
151359 » 


Total . 


Bapenditure : 


Management 226 165 lires 
Operation Pp seks a DROOL e hue 
Rolling stock & locomotive 

running a eee ie 1502799 » 
Permanent way & works . 734 336» 
General charges 
Alteration of stock . 456000 » 


Motales 3 335 949 lires 


The deficit of 333 337 lires, has been 
made good by the Government of the Co- 
lony. 

The rolling stock includes 14 locomo- 
tives, 15 carriages, and 230 wagons. At 
the present moment, consideration is 
being given to an extended use of Diesel- 
hydraulic locomotives, the first examples 
of which are still under test; the econ- 
omical results obtained so far, have been 
good. 


C. Erythrea. — The first railway line 
of this colony was that between Mas- 
saoua-Ghinda and Asmara, open to oper- 
ation on the 6 December 1911. Very 
bold in conception, and of considerable 
importance, this railway, which is only 
120 km. (75 miles) long, leaves at sea 
level Massaoua to reach the capital of 
the colony, and the eastern gate of the 
Erythrean plateau, at an altitude of about 


. satisfactory. 


2400 m. (7874 feet). In the last sec- 
tion, that from Ghinda to Asmara, it is 
on almost a continuous gradient of 
35 mm. per m. (4 in 29), with curves 
having 70 m. (3 1/2 chains) radius. As 
a result, it is neither easy nor cheap to 
operate. 

Subsequently, the railway system has 
developed by building a number of lines, 
some of which were built for commer- 
cial reasons, whilst others were penetra- 
tion railways; at the present time, there 
are 310 km. (193 miles) of line in 
operation and 102 km. (63 miles) under 
construction. 

At the present time there is a proposal 
to extend the system as far as the fron- 
tier of El-Aghim. On all the lines re- 
cently built, the steepest gradients are 
25 mm. per m. (1 in 40), and the mini- 
mum radius of curves 100 m. (5 chains). 

The Erythrean railways have been built 
in a permanent manner, except for the 
Cheren-Agordat section where, in order 
to cross the rivers, the track has been 
directly laid on sand. The result is that 
the trains have to be stopped during the 
period of heavy rains which lasts about 
90 days; the traffic does not however 
suffer very much from this as the cara- 
vans are very few in number at this 
season. 

The financial results are increasingly 
The system is operated 
actively, and the management is able to 
provide for the renewal of the stock, ete., 
from its own funds.. 

The coefficient of operation is 65 %. 
The receipts from the years 1927-1928 
amounted to 7288900 lires. The staff 
consists of about 800 employees, 91 of 
whom only coming from the Mother 
country. Native labour, moreover, costs 
much less than European labour. 

The different types of rolling stock 
are built to the same design as those 
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Fig. 1. — Tripoli. — Railway system. 
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used on secondary railways of narrow 
gauge in Italy. 

The management of the Erythrean rail- 
ways has investigated during recent 
years the possibility of operating motor 
services in order to extend the area fed 
by its lines, and so as to profit by the 
traffic brought by feeder automobile ser- 
vices. An automobile service (Fiat 15Ter 
and 18BL Fiat and 31C Spa) is being 
operated between Agordat and Omager 
to carry passengers, parcels, post office 
parcels and goods, in connection with the 
railways. In addition, motor lorries do 
not attempt to compete with the rail- 
ways, as regards merchandise traffic; 
in the same way automobile competition 
has only a very small effect upon the 
passenger traffic between Asmara and 
Massaoua. 

The characteristics of the track are 
similar to those of the railways in Tri- 
poli and Cyrenaica. The gauge is 95 em. 
(3 ft. 1 3/8 in.) and the weight of rails 
is almost everywhere 27.30 ker. (55 Ib. per 
yard). 
sleepers cannot be used on account of 
the ants. 

For new lines, either under construc- 
tion, or projected, the curves are limited 
to 150 m. (7 1/2 chains) minimum ra- 
dius, and the gradients to 10 mm. per m. 
(1 in 100). 

The railway is operated by means of 
steam locomotives, there being 16 Mallet 
0-4-0 + 0-4-0; 5 Klien Linder 0-8-0, and 
10 less powerful engines. 
stock consists of 30 first, second, and 
third class carriages, with luggage 
lockers, and about 250 goods wagons. 


The train service consists of three pairs. 


of passenger trains weekly, between 
Asmara and Massaoua, and two between 
Asmara-Cheren and Agordat. All the 
goods trains are run as specials. 

The question of feed water for the 


Metal sleepers are used; wood 


The rolling. 


locomotive boilers is a very serious pro- 
blem for the operating department, as 
in general the water from springs and 
wells is very hard. In order to over- 
come this difficulty, rain water is col- 
lected in reservoirs, and in addition 
waters are filtered or tank wagons used 
to carry supplies. 


D. Itaiian Somaliland. — In this co- 
lony, as in those we have spoken of, rail- 
way communications have been designed 
in order to develop and bring into use 
those regions which are most advanced 
from an agricultural point of view, or 
which offer great possibilities of deve- 
lopment. Up to the present there is one 
line in operation, that from Mogadiscio 
to Afgoi and the Duca degli Abruzzi vil- 
lage, 113 km. (70 miles) in length. This 
first line runs from the capital of the 
colony (which is at the same time its 
principal port) towards the interior, 
generally following the great Uebi-Sce- 
beli river which runs through this re- 
gion, now being developed for the grow- 
ing of cotton, sugar and other tropical 
products. 

A second line under consideration, will 
leave Adalei and run towards Lugh and 
the frontier of the Ethopian Empire. 

The railways are of 95 cm. (3 ft-4 3/8 
in.) gauge, and are laid with Vignoles 
rails weighing as a rule 27.30 ker. 
(55 Ib. per yard), with metal sleepers 
which were originally laid direct on the 
ground, but are now laid on a good bed 
of ballast thereby giving greater stability 
to the track. The first section, that from 
Mogadiscio to Afgoi, which runs through 
the sand dunes, has gradients of 15 mm. 
per m. (4 in 67) and curves of 100 m. 
(20 chains) radius. The following sec- 
tions are almost entirely on the level, and 
on the straight. 

The lines are worked by steam trac- 
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tion. The staff is approximately 2 men 
per km. (3.2 men per mile). Native la- 
bour represents 93 % of the total staff. 
The pay of the natives is much lower 
than that of Europeans and their output 
about 50 % less than that of the latter. 

The most difficult problem in working 
the line, is due to the extreme shortage 
of water along the railways, and the 
presence in the water of sulphate and 
chloride of calcium, and magnesium, 
thereby making it very hard. As a rule 
every train includes a tank wagon for 
supplying the locomotives and distribut- 
ing water to the staff of the permanent 
way department. A water softening 
plant under construction should result 
in diminishing the difficulty resulting 
from the use of hard water. 

The locomotive power includes 7 four- 
and six-wheeled locomotives, and the rol- 
ling stock 8 carriages, two tank wagons 
and 65 goods wagons. Although the bud- 
get is still in deficit, the financial results 
have improved very noticably during re- 
cent years. The receipts of the last 
working year amounted to a total of 
15941 527 lires. 

In order to arrive at broad and valuable 
conclusions, it would have been neces- 
sary to make a comparison between the 
policy followed and the technical and 
financial results obtained in the colonies 


of Italy, and similar data relating to co- 


lonies of other countries. 

The limits imposed on the enquiry 
into the question of penetration railways, 
would not allow this parallel to be estab- 
lished; it would however, be useful if 
it were considered again by the Congress 
when looking into this important ques- 
tion. 

Furthermore any comparison with 
Egypt, cannot be made seeing that this 
country from a railway point of view, 
cannot be considered as a new country, 


and as its railways; especially those oper- 
ated directly by the State, have a func- 
tion and a reason very different from 
those of the European colonies, and can 
rather be compared with the railways of 
many of the countries of Europe. 

As a whole we think however, that the 
question of the construction of railways 
in the Italian colonies has been well 
thought out and has been solved in a 
reasonable manner, the features and de- 
tails of construction meeting the require- 
ments of new countries which it is de- 
sired to develop, especially from an agri- 
cultural point of view, so as to make 
them of greater value to themselves and 
to the colonising country. 


CONCLUSIONS. 


The conclusions to be drawn from the 
information, the data, and the observa- 
tions given in the general part of this 
examination into the question of pene- 
tration railways, and in that dealing in 
particular with the Italian colonies, can, 
in our opinion be stated as follows : 

a) Use in each colony of a uniform 
gauge, with the sole exception of rail- 
ways dealing with particular kinds of 
traffic; 

When there are no good reasons for 
adopting the standard gauge for certain 
lines, a gauge between 95 cm. and 1.06 m. 
(3 ft. 1 3/8 in. and 3 ft. 6 in.) appears 
desirable; 

b) Use of a single type of rail of ample 
strength. The 25 to 30-kgr. per metre 
(50.4 to 60.5 Ib. per yard) rail appears, 
for lines having the gauge given above, 
the most useful and the most suitable 
for ordinary operation purposes; 

c) The necessity for observing when 
building new colonial railways, the prin- 
ciple of rigorous economy whilst adopt- 
ing in the proposals, layouts which make 


_2673 
XVII— 45 


it possible to operate the line easily 
and cheaply, and at high speeds, so as 
to meet modern requirements and meet 
the possible competition of motor ve- 
hicles; 


d) Use of coloured labour to the 
greatest possible extent allowed by the 
aptitude and the possibilities of recruit- 
ment of the natives; 


e) Careful study of the most suitable 
methods of traction either in order to 
Jessen the cost of fuel, or to be able to 
run light, fast trains, and to separate the 
passenger service from the goods, or, to 
overcome the difficulty found in many 
regions with regard to locomotive water; 


f) Use of moderate rates, both for pas- 
sengers and goods, as regards the latter, 
to give the rate the simplest possible 
form, so as to attract readily traffic from 
the native population, and thereby better 
compete with the caravans, which are too 
slow and less safe; 


g) To consider close working arrange- 
ments between the railway and public 
motor services, in order to facilitate the 
flow of traffic to the different despatch- 
ing, or exchange points on the railways 
and to lessen the effects of competition. 

In connection with this important 
question it should be added that the 
motor car, which is already of very great 
importance in most of the colonies, 
thanks to its great mobility, to its ability 
to overcome the difficulty of running 
through desert country and also as a re- 
sult of its economical advantages, and 
which does not involve locking up of a 
large amount of original capital, must 
be considered in the colonies in parti- 
cular as the vehicle of the future. It 
would then be almost absurd to en- 
deavour to fight by any artificial methods 
its free and proper development and it 
is already desirable to limit oneself to 


taking such steps as will bring the two 
methods of transport together rendering 
them complimentary one to the other as 
much as possible. 

The caravan traffic is bound to decline 
rapidly; it will be possible to create a 
very much greater traffic by developing 
the new countries in particular from the 
agricultural point of view, and by inten- 
sifying the commercial relations between 
the colony and the Mother country. It 
is upon this point that railways and road 
motor vehicles should concentrate their 
efforts, possibly by a general agreement, 
and, in any case, by following the very 
clear, rational, and up to date lines laid 
down by the Government; 

h) When constructing new colonial 
railways, the locations in tropical regions 
should be studied with a view to serving 
the greatest possible number of inhabited 
centres, even if this should result in the 
line being of greater length. Care should 
also be taken to avoid great lengths where 
water is scarce, not only because water 
is essential for the railway itself, but 
also, and more especially because where 
there is no water it is almost impossible 
to think of developing the agriculture, 
and it is consequently an illusion to 
expect new centres of population which 
might develop the traffic; 

1) Finally except in very special cases 
there does not seem to be any further 
reason for recommending, when con- 
structing new railways, the use of -very 
narrow gauges (less for example than 
95 cm. [3 ft. 1 3/8 in.]) and a very light 
permanent way; in fact such railways 
which are rather in the nature of Decau- 
ville track are very useful for private 
undertakings for developing forests or 
mines, ete., but do not meet the needs of 
a regular and full operation with the fast 
movement of passengers such as is re- 
quired in the colonies. In the case of 
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traffic of little quantity, it is always 
better to organise automobile and lorry 
services. 


Ill. — Construction of feeder railways 
in all countries. 


Before dealing with this question, it 
will be as well, as we did in the first 
case, to define the bearing thereof. 

Feeder railways are, by definition, light 
railways which receive traffic of a limit- 
ed area and hand over a part to the great 
railways for its final destination. We 
find ourselves in the presence of the 
conditions pointed out in the introduc- 
tion of this report. It is a question of 
railways which during a long period 
after the almost complete disappearance 
of coaches and carriers had a sort of 
monopoly in dealing with local goods 
traffic, and the conveyance of passengers. 
The great majority of these railways have 
felt for some time serious competition 
from motor transport which offered to 
the public certain advantages previously 
unknown; these vehicles collect the goods 
at their point of despatch or of produc- 
tion, such as works, warehouse, farm, etc., 
and carries them quickly and without 
transhipment to their destination. 

Faced with this situation the gravity 
of which, far from being temporary, ap- 
pears to become more and more serious, 
two problems presented themselves upon 
which the management of the railways 
had to decide; they can be stated as fol- 
lows : 

1. Steps to be taken to save the exist- 
ing railways from a complete decline and 
to ensure to this method of transport the 
greater part of the traffic of the area 
served in conjunction with automobile 
transport and with motor lorry serv ces 
carried out by industrial organisations 
or by private firms. These road trans- 


port undertakings should retain as far 
as possible the character of auxiliary 
services or feeders; 

2. Technical and economical character- 
istics to be adopted when building new 
secondary railways in order to ensure as 
far as possible their continued well being, 
their usefulness and their capability of 
collecting traffic of all kinds and carry it 
to the great railways system. 

We will consider further on in detail 
the replies of the different railway com- 
panies to the questionnaire sent them; 
these replies give information upon the 
general policy followed upon this matter 
in each country and the results obtained. 
But first of all it would perhaps be 
useful to look at the problem as a whole. 

It is certain in future that if, on the 
one hand the management of railways 
insists when it is designing and carry- 
ing out the alterations and modernisa- 
tion to the railways, that these should be 
able to meet competition with the motor 
services and to regain a part of the traf- 
fic that has been transferred or lost, 
there are on the other hand many engin- 
eers who foretell the end of the use- 
fulmess and of the necessity of many 
secondary railways and their inevitable 
disappearance as means of public con- 
veyance. 

A pressure in this sense is exercised 


with all the immense power of its means 


by the world wide automobile industry, 
which, as its almost fantastic develop- 
ment continues, seeks today to remove all 
the barriers which oppose the extension 
of the new method of transport in its 
numerous applications, and in all coun- 
tries including those farthest afield and 
those most backward. In fact a demand 
is made with much insistance, that the old 
light railways built under conditions now 
considered as out of date and operated 
in a manner which no longer meets the 
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needs of modern populations and of the 
present day traffic should be abandoned, 
and that in certain cases the modest al- 
though very necessary functions that have 
so far been carried out by these rail- 
ways, should be transferred to the motor 
vehicle. 


As in all conflicts between divergent 
or definitely opposed movements which 
hide great financial interests, there is 
evidently exaggeration on both sides, and 
it is in the middle course that the most 
rational solution from the double point 
of view of technique and economy is to 
be found. 

The existing light railways should be 
considered as a form of wealth created 
by our ancestors, and of great utility for 
the various countries and before allow- 
ing them to fall out of service we should 
consider whether they cannot be brought 
up to date so as to extend their life and 
utility, even if this occurs in parallel to 
the development of the motor. 


It is only when such investigation leads 
to the clear and indisputable conclusion 
that the role of any particular line is 
really finished, that the closing of the 
railway should be decided. This step has 
already been taken in many countries in 
isolated cases, it is true, (and especially 
by those where the ordinary roads have 
been developed and modernised most, and 
where as a result the motor vehicle has 
been most developed), but it could take 
more considerable and more disquieting 
proportions. 

None the less it may be presumed that 
many railways, probably the majority, 
will continue to live and contribute, 
alongside the motor and other means of 
communication, to the growth of traffic 
in the different regions. We may re- 
member in fact that to transport great 
numbers of passengers (for example the 


workmen and employees living in the 
suburbs of great cities, who make twice 
daily the journey between their places 
of residence and their work or office) 
and for the heavy traffic of goods of 
low value (generally those in the lowest 
classification of the railways) the rail- 
ways still has appreciable advantages 
over motor transport. 

What is, however, incontestable, is that 
the light railways operated under out of 
date conditions with too low train speeds 
and with services the infrequency of 
which is insufficient to meet modern re- 
quirements, with a rolling stock entirely 
inadequate for present needs, should be 
considered as anachronism, and as or- 
ganisations to be condemned. 

As for new light railways, unless they 
are to serve as communications for 
reasons of a national character (that is 
to develop poor and backward regions) 
it is necessary, under the present con- 
ditions of competition, to take great care 
when approving their construction in 
cases where it is not possible to count 
upon sufficient guarantees as to their vi- 
tality and when one is not confronted by 
the real needs of the region to be served. 


We will give clear and detailed con- 
clusions on the characteristics mentioned 
above after having dealt with the in- 
formation supplied by a certain number 
of railways; we would remark, however, 
that the growth of the communications 
with which we are dealing and the con- 
struction of new lines are destined to 
be slowed down considerably on the one 
side because of the competition of road 
motors, with their great freedom of move- 
ment and the facilities they offer to the 
public, and, on the other, in view of the 
very great cost of construction and of 
the locking up of the large amount of 
capital which results. 
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Replies to the questionnaire 
sent to the railway administrations. 


A. Eaypt. — The Egyptian State Rail- 
ways form a system with a uniform 
gauge, the standard. This gauge has 
also been used for secondary lines in 
order to facilitate the movement of 
goods on to the principal lines and to de- 
velop through traffic in general. Until 
November 1926 the line from Louqsor to 
Assouan had a 3 ft. 6 in. gauge, but, for 
reasons that we have just indicated, it 
has been altered to standard gauge. 
Transshipment is therefore not neces- 
sary except in the cases of certain sta- 
tions with light railways operated by 
private companies; up to the present no 
use has been made under such cases of 
any special means for facilitating trans- 
shipment. 

The Egyptian system uses 37 to 47 kgr. 
per m. (74.6 to 94.7 Ib, per yard) rails. 
This latter profile can be considered 
as the standard adopted by the admi- 
nistration and this weight of rail is now 
used when relaying. The sleepers are 
generally Jaid on gravel which is found 
everywhere in the country; good ballast 
is also used, although this is much more 
rare. 

The sleepers are as a rule of wood, 
usually pine, but in some cases steel 
sleepers are also in use. At the present 
time the State is building 70 km. (48 
miles) of new railways and is consi- 
dering the construction of another 
400 km. (250 miles). In addition, the 
doubling of the track is being carried 
out on 150 km. (93 miles). The new 
railways have the same~-characteristics 
as those mentioned above. 

The State Railways (light railways 
included) are worked by steam locomo- 
tives and the speed of the trains reaches 
60 km. (37 miles). 

The competition by motor transport is 
very serious for short distances. <A 
scheme for setting up through services 


between the railways and the road mo- 
tor services is being considered but up 
to the present has not been put into 
force. 


B. SwirzERLAND. — The whole of the 
railways both main line and secondary 
lines of the State are of standard gauge, 
with the exception of the Briining line, 
which is metre gauge. This line connects 
Lucerne with Interlaken-East and has 
a length of 52 km. (32.3 miles), 9 283 m. 
(5.77 miles) of which is rack railway. 
The Briining Railway was built to nar- 
row gauge because it runs through 
mountainous country involving great 
differences of level, and also because 
it is used more especially by tourists. 
The goods traffic passing over this rail- 
way represents a very small tonnage. 

Traffic by complete loads or from 
intermediate stations, is carried out on 
the adhesion sections by transporter 
trucks; these cannot pass over the rack 
sections. The other goods are trans- 
shipped at Lucerne or at Interlaken. 

Switzerland possesses a great number 
of secondary railways which are feeder 
railways which belong to private com- 
panies, but their. methods of construc- 
tion and operation are so different that 
it is not easy to draw any uniform con- 
clusions from them as regards the condi- 
tions of secondary railways in all coun- 
tries. 

Up to the present the Swiss Federal 
Railways have not had to build more 
than 14 km. (8.7 miles) of this sort of 
line, but as in this case it is merely a 
question of economic interests, and as 
the receipts are not sufficient to cover 
the operating expenses, the construction 
of this line has been deferred and 
instead a service of motor lorries for 
goods and of motor buses for passen- 
gers at railway rates has been organised. 
This motor service is carried out by the 
Swiss Post Office which already posses- 
ses a large organisation for carrying 
passengers by motor coaches in dis- 
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tricts not served by the railway, as weil 
as over many Alpine routes. 

The motor services organised by pri- 
vate undertakings compete very serious- 
ly with the Swiss Federal Railways, both 
as regards the main lines and the secon- 
dary lines. The deficit which has re- 
sulted has to be carried by the railway 
administration. No line of the system 
has had to be closed however as a result. 

Rhetian Railway : The Rheetian Rail- 
way Company operates a system of 
moutain lines of metre gauge having a 
length of 277 km. (172 miles). It is 
building 85 km. (52.8 miles) of new 
line, the concession for which has been 
given it. The metre gauge was selected 
for economic reasons and because of 
the technical difficulties met with in 
the districts run through. Tranship- 

~ment at the junction station with the 

main railway system is easly done 
and does not react adversely on the 
traffic. Transporter trucks have heen 
adopted for the full loads for the main 
railway but this method can only be 
used for short distances and does not 
show any appreciable saving. The ope- 
ration of the railways has given suffi- 
cient return on the capital; in fact the 
budget balances. 

The trains are worked by electric 
traction and their speed varies from 395 
to 50 km. (22 to 31 miles) an hour. The 
track and the rolling stock is of the 
usual type. The Company is consi- 
dering the question of building other 
railways on the same lines. It does not 
report any serious competition by road 
motors. There exists in fact a cantonal 
law which prevents heavy lorries and 
public services from competing with the 
railways. 


C. Norway. — The Norwegian State 
System does not as rule possess any lines 
with heavy traffic; in this way the ad- 
ministration has not found it necessary 
to make any very definite distinctions 
between main and secondary railways. 


The narrow gauge lines of old con- 
struction have in fact been rebuilt and 
converted to standard gauge. At the 
present time the State system includes 
only two lines of 1.067 m. (3 ft.-6 in.) 
gauge, with a total lengh of 465 km. 
(289 miles) excluding three short lines 
quite isolated. 

In the latter cases the railways carry 
out the transhipping without any sup- 
plementary charge being required from 
the users, so that in spite of the inconve- 
nience of this operation it does not have 
any too serious adverse effects upon the 
growth of goods traffic. It should be 
noted, however, that at one point, at 
Drammen, the change has had the result 
of a very marked falling off of passenger 
traffic in favour of steamship lines and. 
motor services running in competition. 

The competition of road motor ser- 
vices has a very serious influence upon 
the traffic of the light railways. Joint 
services have been set up between the 
State Railways and a certain nuniber of 
public road motor services. The Stale 
Railways themselves operate certain pu- 
blic automobile services; these are pla- 
ced under the management of the head 
of the division concerned. No railway 
line has been closed as a result of road 
motor competition. 


D. SweDEN. — The Swedish State 
Railways are not divided into main and 
secondary lines. But if we include 
amongst secondary railways all those 
lines joined up to main trunk lines, or 
which leave a main line, to connect 
a district to it, the State Railways include 
1319 km. (820 miles) of secondary lines, 
now in operation and 300 km. (186.4 
miles) under construction or projected. 
Following the practice of the main line 
as well as that of the private railway 
companies, the most important of the 
secondary lines in question are of 4 ft.- 
8-1/2 in. (standard) gauge as it has 
been considered that from both the 
technical and economical point of view 
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it would be undesirable to use a diffe- 
rent gauge for the secondary railways. 

These latter lines have rails weighing 
from 27 to 34 kgr. per m. (54.4 to 68.5 Ib. 
per yard) with wooden sleepers laid in 
gravel, They are operated by steam trac- 
tion; the trains run at a maximum speed 
of 60 km. (37 miles) per hour. The 
rolling stock used is practically the same 
as that on the main lines. 

New lines are under consideration as 
the Swedish railway system is stil] rela- 
tively little developed. 

At the present time no simplification 
in the organisation of the services on 
the secondary lines has been considered. 
It has however been decided to adopt 
everywhere such siniplifications as can 
be introduced without affecting the safe 
running of the trains. 

Road motor competition over short 
distances exists in Sweden and concerns 
in particular passenger traffic as well as: 
the transport of light goods of small vo- 
lume. 

The State Railways have already orga- 
nised four road motor services which 
they operate directly. 

Up to the present no railway line has 
been closed as a result of the compe- 
tition of road motor services. 

The Vdstergétland-Géteborg Railway 
(Goteborg), has 380 km. (236 miles) of 
standard gauge, and 168 km. (104.4 
miles) of narrow gauge line in opera- 
tion. 


On the former the maximum gradients. 


are 16 mm. per m. (1 in 63), and the 
minimum radius of the curves is 300 m. 
(15 chains) on the running road, and 
200 m. (10 chains) near stations. No 
new line is either under construction or 
projected. 

The operation of these lines is by 
steam, with 4-4-0 locomotives for pas- 
senger trains, and 2-8-0 for goods trains. 
The maximum running speed is 60 km. 
(37 miles) per hour; the ordinary work- 
ing speed varies between 30 and 45 kin. 
(18.6 to 28 miles). 


In order to reduce operating costs 
the Company has tested locomotives dri- 
ven by one man, rail motor coaches, 
and simplificaticns in the methods of 
despatching goods. At the present time 
the staff represents 1.64 men per km. 
(2.64 men per mile) of line. The Com- 
pany experiences great difficulties 
through snow and low temperatures. 
Snow ploughs and protective devices 
against the cold are in use. 

The competition of road motor ser- 
vices has had appreciable effect upon 
the receipts. The Company operates a 
line of motor omnibuses connecting 
with the trains and is considering coo- 
peration with motor lorry services for 
the carriage of goods. 

The narrow gauge (89 cm.=2 ft. 
11 in.) lines have a total length of 
168 km. (104.4 miles). This gauge was 
adopted for economic reasons. The 
rails weigh 25 kgr. per m. (50.4 lb. per 
yard), and are laid on wooden sleepers 
carried on gravel ballast. 

The trains are hauled by steam loco- 
motives: their maximum speed is 45 km, 
(28 miles) per hour. The _ tranship- 
ment of goods at the junction with the 
main line exercises an unfavourable in- 
fluence upon the traffic. 

The competition of road motor ser- 
vices is not yet sufficiently developed to 
upset the operating results of the rail- 
ways. 

The Company so far, is not consider- 
ing the setting up of connecting services 
by means of motor omnibuses. 


E. DenmarK. — The whole of the 
State Railways including feeder lines 
was built to standard gauge. The lines 
carrying little traffic are laid with Vi- 
gnoles rails weighing 22.5 to 32 kgr. 
per linear metre (45.3 to 64.5 Ib. per 
yard). In the same way, as the other 
secondary lines, they have been designed 
to allow vehicles having a maximum 
axle load of 12 to 13 metric (11.8 to 12.8 
English) tons to circulate freely. 
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F. FINLAND. —- The Finnish State Rail- 
ways do not possess any penetration line 
of railway either in operation or under 
construction. 


G. KINGDOM OF THE SERBES, CROATES 
AND SLOVENES. The secondary rail- 
ways of the Kingdom of the Serbes, 
Croates and Slovenes, was formed by 
the amalgamation of five different sys- 
tems which belonged, before the Balkan 
War and the Great War, to five different 
Railway Administrations: Serbian, Tur- 
kish, Austrian, Hungarian, and Bosno- 
Herzegovinian. Owing to their diffe- 
rent origins, the secondary lines have 
developed in different ways. 

The position of the secondary lines at 
the end of the year 1928 was as follows: 


Railways operated by the State: 


a) Secondary lines of standard gauge 
(light and local), 1700 km. (1 050 mi- 
les) belonging to the State, 2800 km. 
(1 740 miles) of private property; the 
whole 4500 km. (2796 miles). 

b) Lines of 76 cm. (2 ft.-6 in.) gauge: 
1743 km. (1083 miles) belonging to 
the State, and 107 km. (66.5 miles) 
belonging to private companies; to- 
gether 1 850 km. (1 149.5 miles). 

c) Lines of 60 cm. (1 ft.-11 5/8 in.) gauge 
belonging to the State : 500 km. (311 
miles). 

Total length of the system operated 
by the State : 6 850 km. (4 256.5 miles). 


Railways operated by Companies. 


Secondary lines. 

a) Standard gauge, belonging to the 
State : 16 knt. (10 miles). 

b) Metre gauge belonging to private 
companies : 186 km. (115.6 miles). 

c) 76 cm. (2 ft.-6 in.) gauge, 525 km. 
(326.3 miles) belonging to the State 
and 175 km. (108.7 miles) to private 
companies; together 700 km. (435 
miles). 


d) 60 cm. (1 ft-11 5/8 in.) gauge be- 
longing to the State: 21 km. (13 miles). 
Total 920 km. (571.6 miles). 


The light or secondary railway sys- 
tem (whether standard gauge or nar- 
row) is therefore 7 770 km. (4 828 miles) 
and represents. 77 % of the whole rail- 
way system of the country, the present 
length of which is 10100 km. (6 276 
miles). 

As this system is not sufficient to meet 
the requirements of the country, new 
76-cm. (2 ft.-6 in.) gauge lines are being 
laid out and built in Serbia, Bosnia, Her- 
zegovinia, and Montenegro, countries 
which are mountainous and in which 
industry is still relatively little deve- 
loped. 

In the other provinces to the north of 
the Save and the Danube, all new secon- 
dary light railways will be built to stan- 
dard gauge. 

The transhipment between lines of 
different gauges causes some operating 
difficulties. 

Transhipping at the junction stations 
results as a rule in a delay of 16 hours, 
and this reduces the commercial speed. 

This difficulty is appreciable as re- 
gards the traffic on lines of narrow 
gauge carrying as a rule much material 


for the standard gauge lines. So far, 
transhipment tracks have not been 
adopted. 


The railways are operated by means 
of steam locomotives. 

The running speed of passenger trains 
on the secondary lines varies between 
30 and 40 km. (18.6 to 25 miles). 

The types of rails used on these lines 
vary widely. 

On the 76 cm. (2 ft.-6 in.) gauge rail- 
ways, the weights adopted are as fol- 
lows in kgr. per metre: 13.75, 14.25, 
17.69, 17.80, 19.91,-21.8 and 22.1 (27.72, 
28.73, 35.66, 35.88, 40.14, 43.94 and 
44.55 lb. per yard). On the 60 cm. 
(1 ft.-11 5/8 in.) gauge lines, 6, 8 and 
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9.2 kgr. per m. (12.1, 16.1 and 18.5 ib. 
per yard) rails are used. 

The sleepers are in oak or in creo- 
soted elm, the dimensions being fixed at 
9.30) m. x 14 em. 5922) Cine ites 9/16 
ine 5 11/2 in. os ALG ny efor the 
standard gauge secondary lines, and at 
1°70. me Scola comune coe Cine Dnitae seule 
¥ 5 1/22in. se 8911/16 inedetor.7 65cm: 
(2 ft.-6 in.) gauge lines. 

Metal sleepers are used on the 76-cm. 
and rack lines, and on the 60-cm. nar- 
row gauge lines. 

Road motor competition has been felt 
especially near the great cities and in 
local traffic, but not. to a very great 
extent as motor transport is still in the 
development stage. 

So far there are no motor omnibus 
services running in connection with the 
railways. 


H. Czecuo - SLOVAKIAN REPUBLIC. — 
The local light railways are as a rule 
of standard gauge with steam locomo- 
tives and have gradients of 30 mm. per 
metre (1 in 33) as a maximum with cur- 
ves of a radius as small as 150 m. (7 1/2 
chains). The speed of the trains does 
not exceed 30 km. (18.6 miles) per 
hour. The extent of this railway is as 
follows: 

a) Light local railways belonging to the 
State and operated by it : 3515 km. 
(2 184.2 miles). 

b) Private local light railways operated 


by the State: 1809 km. (1 124.1 miles). ° 


c) Private local light railways oper- 
ated by Companies : 249 km. (154.7 
miles). 


The State system also includes a fur- 
ther 293 km. (182 miles) of 76 cm. (2 ft. 
6 in.), 10 km. (6.2 miles) of 75 cm. 
(2 ft. 5 1/2 in.), and 48 km. (29.8 miles) 
of one metre. 

The Companies operate 61 km, (37.9 
miles of 76 cm. (2 ft; 6 in.), 14 km. 
(8.7 miles) of 70 cm. (2 ft. 3 1/2 in.), 
and 35 km. (21.7 miles) of 1 metre. 


On all the narrow gauge railways the 
transhipment due to the differences of 
gauge form a serious obstacle to fast and 
regular transport. On all the narrow 
gauge lines in the former Austrian terri- 
tory (75-cm. [2 ft.-5 1/2 in.] gauge), the 
State uses transporter wagons by means 
of which standard gauge wagons can be 
worked over the local railway lines. 

On such lines of the former Hunga- 
rian territory such trucks have not been 
introduced, and it is consequently ne- 
cessary to tranship at the junction sta- 
tion. This transhipment is either under- 
taken by a contractor at a standard fixed 
price, or is carried out by the Railway 
itself. 

The Companies do not make use of 
transporter wagons and tranship the 
whole of the consignments at the tran- 
ship stations, ; 

Electric traction has so far only been 
adopted on the following lines belonging 
to the State: 


1. Certlov-Lipno; 
2. Trenc-Tepla, Trenc-Teplice Kupele, 
and on the private lines; 
3. Bratislava-Hainburk; 
. Mor-Ostrava-Karyinna; 
. Moravian local railways; 
. Silesian railways; 
. Tatras local railway. 


— 


SI o> Ol 


Rail motor coaches fitted with inter- 
nal combustion motors have recently 
been introduced on a whole series of 
local light railways either by the State 
or by the Compagnies for passenger 
traffic. 

In the case of standard gauge lines 
the weight of rails at present used va- 
ries from 26.15 to 30.65 kgr. per m. 
(52.7 to 61.8 lb. per yard). 

For metre-gauge lines, rails weighing 
22.05 kgr, per m. (44.4 Ib. per yard) are 
used. 

For 76-cm. (2 ft.-6 in.) lines, the 
weight is 17.8 kgr. per m. (35.9 Ib. per 
yard) and therefore is lighter. 


Er aera area 
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The bailast is composed of river gra- 
vel, sand, ashes, cinders, and sometimes 
even rammed earth. 

Wooden sleepers are used mostly of 
soit pine; creosoted wood sleepers are 
now also being used. 

At the present time the construction 
of new light railways is considered as 
impossible owing to the high cost of 
construction. 

The effect of motor competition upon 
the system is appreciable. Specially in 
the carriage of passengers, motor com- 
petition is very serious owing to the 
characteristic feature of a mobile ve- 
hicle which is not obliged to follow a 
fixed route, and which gives direct con- 
nection between the centres of the dif- 
ferent cities. 

This effect is growing in the case of 
local light railways where the relati- 
vely light traffic and the modest com- 
mercial speed of the trains facilitates 
the growth of motor competition. In 
the case of goods traffic motor compe- 
tition has only been felt for distances up 
to about 50 km. (31 miles). 

An endeavour is being made to meet 
this competition by accelerating the 
trains. 

In Czecho-Slovakia no real joint ser- 
vice between the railways and the mo- 
tor companies has been organised. On 
the other hand motor services for pu- 
blic transport which connect different 
sections of the Railway and prevent pri- 
vate competition, are being operated in 
cases where this competition was par- 
ticularly serious and was taking from 
the railways a too great proportion of 
the passenger traffic. 

In the same way goods motor ser- 
vices are being established and that on 
the line Furna-Rozuava will be opened 
to operation during the present year. 

In the local light railways domain, 
the use of motor vehicles has shown 


itself a useful method by which to com- 


pete with road motors. The relatively 
low cost of operating road motor 


coaches makes it possible to increase 
the service as well as to arrange the 
commercial speed. The type of light 
railway motor coach weighing about 
8 tons with a trailer weighing 5 tons, a 
type already in use on forty lines most 
of which are secondary, has shown it- 
self to be particularly suitable. 

Although the introduction of this mo- 
tor omnibus on the railway has been 
carried out on a large scale only since 
the middle of 1928, the results have 
already shown themselves sufficiently 
satisfactory, and in particular a marked 
reduction in private competition has 
been observed. 

Up to date none of the secondary rail- 
ways have been closed down, but it is 
not considered either economical or op- 
portune to build under present condi- 
tions new feeder lines of railways, un- 
less if is in exceptional cases such as 
the appearance of a new industry re- 
quiring to import or export large quan- 
tities of products coming from the main 
railway systems or destined therefor. 


I. Rumania, —- The secondary system 
of railways of the State includes 3 160 
km. (1926 miles) of line in operation. 
There are no Railways of this type 
under construction. The gauge varies 
from.60) cm) fo dA Sontien Glettiqldeyy) seune 
to 4 ft. 8 1/2 in.) (standard gauge). 
The difference which exists between 
gauges is a result of the different ori- 
gins of the lines which formerly belon- 
ged to Austria, to Hungary and to Rus- 
sia. 

The rails vary in weight from 7 to 
30 kgr. per linear metre (14.1 to 60.5 Ib. 
per yard). 

They are laid on wooden sleepers on 
gravel ballast. 

These jines are operated by steam 
locomotives the maximum speed of 
which is 20 to 50 km. (12.4 to 31 miles) 
per hour. 

At the junction stations with the main 
railway systems transhipment is almost 
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always necessary, and as a result there 
are serious drawbacks which result in 
an increase cost and a reduction of the 
traffic. ‘This work is carried out af 
tranship platforms in the junction sta- 
tions. 

The receipts are not always sufficient 
to balance the expenditure and_ the 
accounts are then balanced by drawing 
on the revenues of the other lines. If 
the deficit reaches excessive proportions 
the line is closed to operation. 


The influence of road motor compe- 
tition has been insignificant so far. It 
is only now beginning to be felt in such 
districts where the roads are good. The 
Administration of the State Railways has 
not organised through services in con- 
junction with motor omnibuses. 


Certain lines of the system have al- 
ready been closed as a result of the lack 
of traffic and of the loss in working. 


It appears that the Administration is 
considering the conversion of part of the 
secondary Railways by adopting the 
standard gauge in order to obviate 
transhipment and to improve the gra- 
dients so as to reduce the cost of 
working. 


J. BuLtGaria, — The secondary railway 
system of Bulgaria which is entirely ope- 
rated by the State has a length of 1 058 
km (657.5 miles), 561 km. (348.6 miles) 
of standard gauge, 138 km. (85. 7 miles) 


of 760 mm. (2 ft.-6 in.) gauge and 736 . 


km. (457.3 miles) of 600-mm. 
11 5/8 in.) gauge. 


(1 ft.- 


The secondary railways under con- 
struction, or projected are of standard 
gauge or of 760-mm. (2 ft.-6 in) gauge, 
and have a total length of 1300 km. 
(808 miles). 

Provision has been made for the nar- 
row gauge lines (600 mm.) generally built 
during the European War to be gra- 
dually replaced by standard gauge 


lines. A transhipment at the junction- 
stations from the secondary narrow 
gauge lines to the main lines, is ob- 
viously a difficulty, but it is not too 
serious and the effect upon the goods 
traffic is very light. The transhipment 
is carried out so far by the ordinary me- 
thods. 

The secondary light railway system 
is worked by steam locomotives. 

The running speed for the different 
sorts of passenger trains on the stan- 
dard gauge lines varies between 40 and 
65 km. (25 and 40 miles) and upon the 
narrow gauge lines between 15 and 
25 km, (9.3 and 15.5 miles). 

The weight of the rails is 31 kgr. 
(62.5 lb. per yard) on the standard 
gauge lines, 20 kgr. (40.3 lb. per yard) 
on the 760-mm. (2 ft.-6 in.) lines, and 
9.5 kgr.(19.1 lb. per yard) on the 600- 
mim: Giadt-11 5/8) inz) nes: 

The ballast is either river gravel or 
broken stone. Wood sleepers are used. 

As a rule the secondary lines do not 
pay their way, and the general budget on 
the railways of the country have to meet 
the deficit. 

Road motor competition has oniy been 
felt during the last three or four years. 
In the case of goods it is so far very 
small, but for passengers, parcels, and 
luggage, it is becoming day by day more 
serious. 

The loss which the railways have 
experienced as a whole is estimated at 
about 22 millions levas per annum. 

The State has not so far organised any 
joint services with motor omnibuses in 
the different districts and has not made 
any arrangement with motor undertak- 
ings in order to co-ordinate the commu- 
nications with the railways. At the 
present time Parliament is considering 
a proposed law dealing with the rights 
of the railways to impose an agreement 
of this kind. ‘ 

In Bulgaria no railway line has been 
closed, although the position in several 
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places is very unsatisfactory. A num- 
ber of 600-mm. gauge lines have already 
been replaced by standard gauge lines 
for economic reasons, and in order to 
meet the requirements of the traffic. 

Bulgaria is still a relatively new coun- 
try. The railway system is still incom- 
pleted. As has already been said the 
construction of a number of lines is pro- 
posed, 1 300 km. (807.8 miles) of which 
will be secondary lines intended to con- 
nect to the main lines districts widely 
separated from the main centres, from 
the home markets, and from foreign 
countries. 

These districts possess valuable mine- 
rals, forests, and farm lands, which are 
capable of great development as soon as 
they are connected by railways with 
the remainder of the country. 

The secondary railways in Bulgaria, 
considered as feeder lines, have there- 
fore a remarkable future parallel with 
the growth of the road motor, owing to 
the country offering great opportunities 
of development. 


K. Iraty. — The State Railway sys- 
tem has a development of 16499 km. 
(10 252 miles), 15 773 km. (9801 miles) 
of which are standard gauge, and 725 
km. (451 miles), narrow gauge. 

The group of narrow gauge railways 
operated by the State includes a number 
of lines in Tridentine Venetia, in Istria, 
which it is proposed to transfer shortly 
to private undertakings, and a system 
of secondary lines in Sicily, of the 
length of 462 km. (287 miles), 50 km. 
(31 miles) of which are rack railways. 
These lines have a gauge of 95 cm. (3 ft. 
1 3/8 in.) which is that of the great 
majority of narrow gauge railways in 
the whole of Italy. 

The Sicilian system is made up as a 
rule of lines having a very small traffic, 
built with the object of benefiting the 
land in this island, which will be able 
in the near future to develop its agri- 
cultural richness and mineral wealth 


and consequently produce a much hea- 
vier traffic. At the present moment the 
railway budget shows a deficit. 

The track is laid with Vignoles rails 
weighing 27.3 kgr. per metre (55 Ib. per 
yard), laid on wooden sleepers, on gra- 
vel ballast. Steam locomotives are used 
to work the trains. 

The competition of road motor ser- 
vices is very appreciable and _ affects 
almost exclusively the tourists traffic 
which in this small island has developed 
very greatly. 

The narrow gauge lines mentioned 
above were built in Sicily as means of 
communication of a local character and 
without any general plan of develop- 
ment. In order to meet the steadily 
growing needs of the island and owing 
to the very hilly nature of most of the 
districts concerned, it has been neces- 
sary to use the narrow gauge for the 
secondary lines, and the Government 
has considered the completion of this 
railway system by building new lines 
and branches so as to form a real system 
of economic railways, as self contained 
as possible,-and intended to serve the 
consuming centres and the exportation 
ports. 

This programme, when completed, 
will give very good results especially in 
the Western part of the island where the 
standard gauge railways were less deve- 
loped, and where a well equipped sys- 
tem of lines of 95-cm. gauge is being 
built up. 

The projects for the new secondary 
lines provide for maximum gradients of 
25 mm. per metre (1 in 40), and curves 
of sufficiently large radius. The rack 
rail sections will be almost entirely sup- 
pressed and rails weighing 27.3 kgr. per 
metre (55 Ib. per yard) will be used. 

A wide and well organised system of 
public motor services will complete the 
communications between the centres of 
population, the chief towns and the sea. 

A similar programme has been drawn 
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up by the headquarters of the Railway 
Administration in order to deal with 
the problem of the secondary railways 
in the hilly and mountainous districts of 
Calabra and the Basilicata wherein the 
lines of the great Companies have been 
developed along the seaboard with 
several transversal lines between the 
Tyrrhenian and Ionian seas. There 
were a considerable number of small 
cities which were situated at a great 
distance from the nearest station, and 
this situation which involved a journey 


lasting several hours by coach or by 
motor, made the progress and agricul- 


tural development of the region slower 
and more difficult. A project of a sys- 


tem of secondary lines of 95-em. (3 ft. 
1 3/8 in.) gauge connecling most of 
these towns together and to the sea 


ports was drawn up. In addition a 
third rail was laid on certain sections of 
the main system with little traffic in 
order to facilitate and increase the ser- 
vices between the secondary lines. 
This great programme which concur- 
rently with the continual improvement 
of the land and the creation of new 
roads, is intended to restore the pros- 
perity of the fine province of Calabra, 
has undergone during recent years im- 
pertant modifications of considerable 
utility imposed by the rapid develop- 
ment of public motor services. In fact 
it has been considered opportune to put 
off for the present the construction of 


the secondary railways of less impor- 


tance while waiting until the road mv- 
tor services (by motor omnibus and by 
motor lorry) has given the traffic a suf- 
ficient development and that in conse- 
quence it could be expected that the 
operation of the new railways would 
not show the same loss as it would 
today. ' 


The railway system of Calabra, a part 
of which is already open to operation 
while the other is under construction, 
has been very usefully completed during 


recent years by a certain number of pu- 
blic automobile services, some of which 
are licensed for carrying goods as weil 
as passengers, which makes the solution 
of the problem less costly whilst at the 
same time it does not in any way detract 
from its utility in developing the dis- 
ipiet. 

The secondary railway system of Ca- 
Jabra, has on several sections gradients 
of 60 mm. per metre (1 in 17) and 
sometimes more. In order to avoid the 
use of rack railways, the concession- 
naire Company has decided to use over 
these sections a particular type of loco- 
motive especially designed for this pur- 
pose. The engine in question is a 
tender -locomotive having 8 coupled 
wheels and weighing in running order 
43 t. (42:4. Engl.tons);) itsis- fitted 
with the Riggenbach brake, the West- 
inghouse brake and a hand brake, with 
compressed air sanders acting on all the 
wheels in both directions of running. 


This locomotive should have a speed 
of 15 km. (9.3 miles) an hour over gra- 
dienst of 60 mm. per m. (1 in 17). 
The tests which have been carried out 
have given satisfactory results, and the 
first three machines are now in regular 
service. Eight further locomotives of 
the same type fitted with Caprotti val- 
ve gear are being built by Messrs. Breda 
of Milan. 

The problem of the utility and of the 
opportuneness of building and develop- 
ing narrow gauge railways has received 
in the two cases that we have just consi- 
dered a positive solution thanks to the 
particular condition of the zone served; 
but in other parts of Italy, this solution 
would hardly be advisable, and in a 
general way it is now considered desi- 
rable to reject it in all cases in which 
the construction of secondary standard 
gauge railways does not show too great 
practical difficulties. 

In support of this idea we may quote 
the instructive example given by the 
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railway system in the Modena province 
(about 100 km. [62 miles} of line), built 
several years ago in order to complete 
the existing trunk line operaied by the 
State. 
serves a rich and populous agricultural 
region, consisting of plains and low 
hills, through which the construction of 
railways does not present any especial 
difficulties. 

When preparing the scheme for the 
consiruction of these lines the gauge 
of 95 cm. (3 ft. 1 3/8 in) was adopted 
in order to reduce the cost, but the 
operating departinent of the system very 
soon showed that the solution selected 
had not been the best. Transporter 
trucks were then introduced into  ser- 
vice, but the results, though slightly 
more favourable, were not satisfactory 
for the steadily increasing traffic, either 
to or from the secondary railways.  Fi- 
nally it had to be admitted that the 
only satisfactory solution was to com- 
pletely alter the system by making it 
standard gauge and electrifying it : this 
proposal is at the present, time being 
carried out. 

In a short time it will be possible to 
meet under the best conditions the needs 
of the traffic, and the competition of 
motor lorries, and of public motor ser- 
vices. 

This solution is the one that will be 
found essential for the vitality and 
erowth of many of the systems, and of 
lines with consistently heavy traffic (the 
receipts of which exceed about 50 000 
lires per kilometre [80000 lires. per 
mile|]): standard gauge; layout in plan 
and profile the most favourable for oper- 
ating; an economical and elastic orga- 
nisation; a frequent service of light 
trains, and at high speeds. 

‘The Reggio-Emilia Railway Company 
operates a system of about 80 km. (50 
miles) the traffic conditions of which 
are very comparable to those of the Mo- 
dena province mentioned above, but is 
of standard gauge. 


This system of secondary lines. 


The Reggio-Emilia system is in direct 
communication with the State Railways: 
as a result there has been a very consi- 
derable development of the goods traffic, 
and a marked growth in the general op- 
erating receipts, which have amounted 
to 80 000 lires per km, (129 000 lires per 
mile). The line is laid with rails of 
27.3 kgr. per metre (55 lb. per yard), 
laid on wood sleepers or on Borini pat- 
tern reinforced concrete sleepers. 

Steam locomotives are used to work 
the line. The competition of road mo- 
tor vehicles both for passenger and 
3oods traffic is already considerable, 
but taken as a whole the budget of the 
system shows a profit. 

The question of electrification of the 
system has not yet been taken into hand. 

The Vercelli Tramway Company 
(Piedmont) holds the concession in this 
province of a system of secondary rail- 
ways of rather over 100 km. (62 miles) 
in length. The lines in question have 
the characteristics of old type tramways 
(1877 and 1880): light rails, steam trac- 
tion with trains running al a very low 
commercial speed. 

The line is made to standard gauge, 
but the presence of curves of too small 
radius, have not made it possible to 
establish direct services with the State 
Railways. As a result of these unfavou- 
rable conditions, the budget shows a de- 
ficit; consequently the Company has 
undertaken the application of a com- 
plete programme for the reconstruction 
of the system, substituting 27.3-kgr. 
(55 Ib. per yard) rails-for those of 
18 kgr. (36.3 lb. per yard), re-alining and 
the use of electric traction. 

Finally the operating will be organ- 
ised under economical, modern and 
practical conditions. Although the com- 
petition of road motors is at the mo- 
ment slight, the Company has already 
organised regular correspondance ser- 
vices with motor vehicles, and has ob- 


~ tained the concession of a line of public 


motor service over a length of 64 km. 
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(40 miles), which for a great part of 
the journey develops parallel to a line 
of tramways, and should facilitate and 
increase the traffic of the district with 
the market town. This public motor 
service is covered by large and luxu- 
rious vehicles, but the rates being higher 
than those of the tramway, the traffic 
remains divided into two groups: pas- 
sengers of a distinct class, and passen- 
gers of low rate. 
* 
* * 

After having summed up in the pre- 
ceding pages the information that we 
have received in connection with secon- 
dary railways we will now give the 
conclusions that emerge from this inves- 
tigation. But before doing so we think 
it would be useful to reproduce here, 
some of the principal arrangements fol- 
lowed at the present time in Italy as 
regards the conditions the recently built 
railways and tramways have to fulfil in 
order to accept goods wagons running 
over the State Railways (Ministerial de- 
cree of the 27 March 1923): 


1. On straight lines the normal gauge 
of the track should be 1.445 m. (4 fi. 
8 7/8 in.) with a tolerance of 10 mm. 
(3/8 inch). 

2. For curves of a radius equal to, or 
less than 650 m. (32 1/2 chains) the 
gauge should be in accordance with a 
special table, with an allowance of 3 
to 5 mm. (1 /8 to 3/16 inch). = 
_ 3. The inclination of the rails on the 
ertical rene be 1 in 20 towards the 


fixed at 150 m. (7 1/2 chains). It may 
be reduced to 120 m. (6 chains) on 
curves run through at reduced speed. | 

Straight sections laid in between two 
curves should have a length of at least 
30 m. (98 ft, 5 1/8 in.). 

6. The track should have sufficient 
strength to carry axle loads of 15 t. j 
(14.8 English tons), even when the rails 
are worn to their extreme limit. 

7. The weight of the rails per linear 
metre should not be less as a rule than 


30 kgr. (60.5 Ib. per yard). A lighter 
weight as small as 27 kgr. (54.4 lb. per - 
yard) can be allowed. . > 
8. The wooden sleepers shall have the 
following minimum dimensions: 2.30 m. é 
x 220 mm. x 125 mm. (7 ft. 6 9/16 in. 
x 8 11/16 in. x 4 63/64 in.). Steel j 


sleepers shall have a bearing surface of 
2.30-ms56-220. ames CA; £609) bee 
8 11/16 in.); their weight shall not be 


=) 
‘ 


less than 60 kgr. (133 Ib.). 


CONCLUSIONS. 


Most of the replies summed up above, 
to the questionnaire dealing with the 
construction of feeder railways in all the — 
countries agree in their essential parts 
with the observations made in the fore- — 
word, and in the general conditions| Te- 
mn to such railways so that 1 


1 
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per kilometre (80 000 lires per mile), the 
economical conditions are no longer in 
most cases favourable to the construction 
of the railway, and it is better to esta- 
blish modern systems of public automo- 
bile services, both for passengers and 
goods; 

b) The new secondary railways should 
be built in general to standard gauge and 
their layout should be such that under 
economical conditions of operation they 
allow. the running of fast and frequent 
trains so as to meet the steadily growing 
requirements of the Public. The lines 
should be so designed as to allow of 
direct services with the rest of the sys- 
tem. 

It is only in mountainous or very hilly 
countries when dealing with agricultural 
or forest undertakings, mines, or indus- 
tries of little importance, and where the 
traffic is mostly local, that narrow gauge 
lines should be used. In this case in 
each country a standard gauge should be 
used, even if at the moment there is no 
connection between the secondary lines; 
it is also advisable to standardise the 
technical dimensions of the track and of 
the rolling stock in order to meet possible 
future developments, or for special needs 
in times of crisis. Care should also be 
taken as far as possible to avoid building 
rack railways. 

In the case of the suburban lines of 
the great cities where the trains have to 
carry every day large numbers of work- 
men and employees living in the suburbs, 
the standardisation of the track and of 
the rolling stock in order to give pos- 
sible direct services with other systems 
is of less importance; 

c) For narrow gauge secondary rail- 
ways serving districts where the traffic 


is great and where it is developing, it 


is very desirable to consider their re- 
construction as standard gauge lines, 


whilst at the same time improving their 
layout and their methods of operation. 
Especially as regards many of the second- 
ary railways who have to meet serious 
motor competition, a solution ensuring 
their vitality may be found in their elec- 
trification. 

The consequences of these alterations : 
increase of the commercial speed of the 
trains, running of light trains at low 
cost and sufficiently numerous to meet 
all needs, reduction in the costs per 
train-kilometre, result in many cases in 
the improvement of the financial situa- 
tion and make it possible to recover 
either all or part of the loss of traffic. 

Under certain conditions the use of 
new systems of traction such as petrol 
or accumulator rail motors, have also 
given satisfactory results; 

d) When the track is laid with too 
light rails [of a weight of less than say 
23 or 25 ker. per metre (484 to 50.4 lb. 
per yard) |, the rolling stock also too light 
and of an out of date pattern, the trains 
slow and running at long intervals, the 
secondary railways are quite unable to 
meet the competition with road trans- 
port, and to meet the increasing require- 
ments of the population concerned. 
Under these conditions they should be 
considered as a means of communication 
which ought to disappear; 

é) The minimum weight of the rails 
used on secondary railways of recent con- 
struction should be 30 kgr. per linear 
metre (60.5 lb. per yard). In no case 
can a weight less than 25 ker. (50.4 lb. 
per yard) be recommended; 

f) In order to meet the competition of 
road motor services certain special mea- 
sures can be used, and can be applied 
in most cases; these are the following : 


Passenger traffic: increase in the speed 
and the frequency of the trains; run- 
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ning of light trains worked by rail motor 
coaches; issue of cheaper tickets in the 
suburbs of the great cities and during 
exhibitions, fairs, holidays, and holiday 
season, etc. Direct operation or control 
of public road motor services running 
in parallel (that is to say in competition) 
or as feeders to the railway. 


Goods traffic: better organisation of 
the trains in order to reduce the time 
taken to deliver; simplification of the 
various operations in the stations; intro- 
duction of special reduced rates for the 
carriage of a certain tonnage of goods; 
acceptance of group consignments at 
special prices; organisation of collecting 
and delivering services in conjunction 
with cartage firms directly controlled by 
the railway; 

yg) In the interests of a cheap and 
elastic operation of the secondary rail- 
ways, the train dispatching system should 
be adopted; 


ert Mo 


Pigtail, « oie 


xe AE Ta a deiprica ths Sn 
an satis > able 
5 =. <i, er 
we a eee os 


bf an ins ak 


PMs. Pa be 
a7 


h) When carrying goods in transit over 
railways of different gauges it is desir- 
able to introduce and extent the con- 
tainer system, the advantages of which 
both for the railways and for the motor 
lorries are incontestable, and are gen- 
erally admitted. As regards the use of 
transporter trucks, for fully loaded wa- 
gons, between railways of different 
gauges, it is only suitable for small quan- 
tities of goods and for short distances 
and does not always give appreciable sav- 
ings; 

7) Collaboration between the secondary 
railways and the public motor services 
is to be recommended in most cases and 
should be favoured by the legislation of 
cach country. This collaboration is now 


essential for the vitality of most of the 


light railways by preventing the ruinous 
tariff wars and the useless dispersion of 
energy, activity and wealth from which 
the Public itself often derives no profit. 
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REPORT No. 4 


(British Empire, China and Japan) 


ON THE QUESTION OF IMPROVEMENTS IN THE STEAM LOCOMOTIVE (SUB- 
JECT VI FOR DISCUSSION AT THE ELEVENTH SESSION OF THE INTER- 
NATIONAL RAILWAY CONGRESS ASSOCIATION) (+), 

By H. N GRESLEY, 


CHIEF MECH1NICAL ENGINEER, LONDON AND NORTH EASTERN RAILWAY. 


Figs. | to 23, pp. 2692 to 2738, 


CONTENTS. 
CuapTerR I. — Increased boiler press- Cuaprer VII. — Miscellaneous. 
ure. ee 
a) Compounding. 
CHAPTER II. — Superheating. b) Combustion in fireboxes. 


CuapTerR IlJ.— Feedwater heating. 


CuaprTer IV. — Air preheating. 

CHAPTER V. —- Valves and valve gear. 

CHAPTER VI. --- Arrangement of front 
end. 


The following is a list of the Adminis- 
trations from whom replies have been re- 
ceived : 


China and Japan. 


South Manchuria Railway. 
Japanese Government Railways. 
Chosen Government Railways. 


Great Britain. 


Great Western Railway. 

London Midland & Scottish Railway. 
London & North Eastern Railway. 
Southern Railway. 

Cheshire Lines Committee. 


(1) This question runs as follows: « Improvements in the steam locomotive, 
Improvements in the design of superheaters and parts 


pressures and higher superheats. 


connected with superheating. Feed water heating and air preheating. 


valve gears. > 


XI--16 


c) Circulation in boilers. 

d) Regulators. 

e) Steam dryers or separators. 
f) Soot blowers. 

g) Boosters. 

h) Use of special alloy steel. 

i) Use of special light alloys. 


Great Northern Railway of Ireland. 

Kent, Somerset, Shropshire & Welsh Light 
Railways Group. 

London Midland & Scottish Railway, 
Northern Counties Committee. 

Great Central & Midland Joint Committee. 

Midland & Great Northern Railways Joint 
Committee. 


Africa. 


Kenya and Uganda Railway. 

Mashonaland Railway. 

South African Railways and Harbours. 

Sudan Government Railways and Stea- 
mers. 


Increased 


Improvements of 
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Australasia. 


New South Wales Government Railways. 
New Zealand Government Railways. 


Canada. 


Canadian National Railways. 


India. 


Burma Railways. 

Bengal and North Western Railway. 

Bombay, Baroda and Central India Rail- 
way. 


Eastern Bengal Railway. 

East Indian Railway. 

Great Indian Peninsula Railway. 
Madras and Southern Mahratta Railway. 
North Western Railway. 

Rohilkund and Kumaon Railway. 

South Indian Railway. 

Ceylon Government Railway. 


Malaysia. 
Federated Malay States Railways. 
Mesopotamia. 


Iraq State Railways. 


CHAPTER I. 


Increased boiler pressure. 


1. — Recognised standard boiler pressure 
on passenger and goods locomotives 
built since 1922. 


Table I shows Railway Administations 
using boiler pressures in excess of 200 lb. 
per square inch. 


2. — Particulars of any boiler having 
increased pressure up to 284 lb. per 
square inch. 


The engines of the Great Western, the | 


Canadian National, the Southern and 
the London Midland & Scottish Railways 
in question were new designs and con- 
sequently no comparison with the Com- 
panies’ previous locomotives could be 
made. 

Railways reporting the use of increas- 
ed pressure on existing engines are the 
Great Northern (Ireland) which has ex- 
perimented with 200 lb. per square inch 
in place of 170 on eight 4-4-0 express lo- 
comotives, and the London & North East- 


ern (England) which, as an_ experi- 
ment for comparative purposes, has fitted 
fifteen 4-6-2 express locomotives with 
boilers having the working pressure 
increased from 4180 to 220 lb. per square 
inch in order to gain knowledge of the 
relative maintenance and operating costs 
of similar engines working at these res- 
pective pressures. 

Particulars of the engines shown in 
figures 1, 2, 2a and 3 are given in table I. 


3. — Results of tests of such boilers. 


The Great Northern of Ireland report 
no noticeable difference in fuel and water 
consumption as a result of increasing 
the pressure on their main line engines 
from 170 to 200 lb. The London & North 
Eastern Railway have carried out careful 
dynamometer tests between Pacific en- 
gines having 180 and 220 Ib. boiler press- 
ure, the diameter of the cylinders of the 
engine having 220 lb. boiler pressure hav- 
ing to be reduced so as to produce the 
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Diagram of London Midland and Scottish 4-6-0 express passenger locomotive, 


Fig. 4. 
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same tractive effort as the engine having 
180 lb. pressure. The engines were tested 
on express passenger trains running be- 
tween Doncaster and King’s (Cross with 
the Company’s dynamometer car attach- 
ed, one double trip being made daily. 
The tests extended over a fortnight. 

Two sets of men were employed and 
they were changed over in the middle of 
each week to eliminate any difference 
that might arise due to the different 
methods of working. Throughout the 
tests the engines were worked with full 
regulator as much as possible, variation 
in power required being obtained by 
varying the cut off in the cylinders. A 
continuous record was taken in the dyna- 
mometer car of drawbar pull, work done 


by the locomotive, and the speed: the 
gradients were recorded and the position 
of mile posts and the passing times. 

A supply of Yorkshire hard coal was 
put on one side for the two engines dur- 
ing the trials. The coal was weighed on 
and off daily, a supply for lighting up 
and making up the fire being kept sepa- 
rate in bags, the amount of fire in the 
box at the commencement and end of 
each trip being kept as nearly alike as 
possible. The steam used in heating the 
trains was included, and was found by 
observations taken by a meter of the 
Venturi type, to be responsible for bet- 
ween 4 and 5. % of the total water used. 

a) The results of the tests on fuel and 
water consumption are as follows : 


Dynamometer car tests. — February 1928. 


Weight of train with dynamometer car, tons . 
Total weight of engine, car and train, tons . 


Ton-miles (excluding engine) . 
Ton-miles (including engine) . 
Average speed, miles per hour 
Average drawhbar pull, tons 


Total work done by engine in horse power sare : 


Average drawbar horse power . 
Maximum drawbar horse power 
Horse power-hours per train mile 


Water. 
Pounds per ton-mile (including engine) . 
Pounds per drawbar horse power-hour 


Coal. 
Pounds per mile 5 a ee g 
Pounds per ton-mile (excluding engine) . 
Pounds per ton-mile (including engine) . 
‘Pounds per drawbar horse power-hour 


Average per eg foot of erate area as four in 


pounds 


Evaporation, in onde bE water ber bound ni coat 8.2 


Engine No. 4473.| Engine No. 2544. 
Boiler pressure : | Boiler pressure : 


180 Ib. per sq. inch.}220 1b. per sq. inch. 


428.2 
569.2 
66 654.0 


419.79 
559.78 
65 937.5 
87 766.6 89 114.0 
52.8 54.7 
2.1 1.9 
1970.0 1770.0 
668.3 618.5 
1041.8 1 060.0 
12.6 11.3 


0.50 
26.7 


0.58 
26.3 


37.0 
0.086 
0.064 
3.26 


40.6 
0.0959 
0.0721 
3.20 


49.0 
8.17 


51.9 
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3. — Diagram of Southern Railway 4-6-0 express passenger locomotive, working pressure 220 Ib, 


Fic. 


Cylinders : 


33.50 sq. feet 


‘Sul GECW Be, Ap ot eR De aaa 


Heating surface: 


56 tons 14 cwt, 


tender in working order 


tender empty 


engine and tender in 


ee 


Total weight of 


Cylinders : 


1 282 sq. feet 


513 
194 


Small flue tubes (2" diam.) . . . . . . 


Large flue tubes COE (42 IATA ick ose ve! ome 


Firebox 


is) 


16 1/2” diam. x 26” stroke. 


0 


So 


= 


33 500 Lb, 


Tractive force 85% boiler pressure. . . . 


105 


igine and tender empty 


a 


6Lions 19 ewt. 


Total weight on coupled wheels. . . . 


1 989 


Total! Noe. 


33 500 


— 


> 


10 


16 


83 


of engine in working order 


376 


Superheater — (1 3/32” diam. elements). . 


— = 540 Ib. per ton, 


61.95 


of engine empty... . 


Adhesive w 


2 365 sq. feet 


Total heating surface. . 
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b) The superheat obtained. — Replies 
received do not indicate any appreciable 
increase in the superheat obtained as a 
result of increasing the boiler pressure. 
On the London & North Eastern trials, 
an increased superheat of 7 % is report- 
ed, but the conditions were not compar- 
able as the higher pressure boiler was 
fitted with a superheater having 43 ele- 
ments whereas the lower pressure boiler 
had only 32 elements. 


4. — The effect of increased pressure on 
maintenance, etc. 


No complete replies were received to 
this question. 

a) Replies received indicate no noti- 
ceable difference except the London & 
North Eastern, who report that there is 
a marked increase in the amount of 
repairs required to fireboxes of boilers 
having higher pressure. Such repairs 
largely appear to neutralise the economy 
obtained in fuel consumption. 


b) Repairs to cylinders, valves, pistons 
and packing. 


b) No railways report any effect pro- 


duced by higher boiler pressure on re- 
pairs to cylinders. 


c) Time engines are out of traffic. 
No replies received on this question. 


d) Cost of repairs. 


See reply to a). 


e) Cost of lubrication. 


Such railways as reply, have noticed 
no increase in the cost of lubrication as 
a result of higher pressure boilers. 


{) Periodical examination of : 


I. Boiler. 
II. Valves and pistons. 


Na alteration appears to be necessary 
in the periodical examination of boilers 
or valves and pistons. 


g) Details of any failures of parts, etc. 
occurring in service due to the increase 
in pressure. 


No failures due to increase in boiler 
pressure have been reported. 


5. — General remarks as to raising boiler 
pressure above recognised standard. 


The result of increasing the boiler 
pressure appears to have produced eco- 
nomy in fuel and water consnmption. 
At the same time it is reported that there 
is an increase in the cost of maintenance 
of fireboxes which may go so far as to 
neutralise the economies effected in fuel 
consumption. It is desirable, therefore, 
that further experience as a result of 
increasing the boiler pressure should be 
obtained. 

Higher pressures have resulted in more 
powerful locomotives being built within 
the loading gauge limits and this is of 
special value when it is required to 
provide more powerful locomotives than 
those already in service which have been 
built to the extreme limits allowed by 
the loading gauge. 
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CHAPTER IL. 


Superheating. 


4. — Give particulars of any experi- 
mental superheaters used, giving tempe- 
ratures exceeding 700° F. ; 


a) Results obtained, temperatures and 
amount of coal saved. - 


b) What modifications, if any, had 
to be made to : 
1. Valves, pistons and packing. 
2. Lubricators and lubricants (speci- 
fication of oils to be attached). 


3. Exhaust or blast pipe and chimney 
and smoke box. 


4. Header. 
5. Regulator. 


c) Effect on maintenance : 


1. Repairs required in service. 
2. Cost of repairs to superheater. 


3. Details of any part which has 
given trouble and steps taken to 
remedy it. 


_No railway reports experiments in 
connection with the use of higher super- 
heat, i. e. above 700° F. 


2.— a) What is the maximum tem- 
perature considered practicable in » loco- 
motive work ? 


750° F. appears to be the highest tem- 
perature that can be generally regarded 
as satisfactory in locomotive work al- 
though some companies have recorded 


temperatures as high as 800° F. With 
temperatures not exceeding 750° F. there 
is no difficulty with packings and lubri- 
cation, and consequently this figure 
should not be exceeded with standard 
designs. In 1926 the London Midland 
& Scottish fitted up 200 engines for oil 
burning. A burner of the Mexican 
trough type was used, and the superheat 
obtained often reached nearly 800° F. 
There was difficulty with piston rod 
packing due to the high steam tempe- 
rature. The difficulty was overcome by 
changing the white metal, 70 % lead, 30 % 
antimony, to a special bronze alloy pack- 
ing, viz., 96 % copper, 2 % antimony, 
2 aluminium. 


b) What type and make of pyrometer 
is fitted and is it found necessary to fit 
all superheated engines with pyrometers? 


The general practice is to fit pyrome- 
ters only when required for experimental 
purposes. The reports received cover 
all the leading makes of pyrometers, of 
mercury types, tension types and elec- 


- trical types, no new design having made 


its appearance. The conclusion to be 
drawn is that pyrometers serve no really 
useful purpose in ordinary working and 
consequently need not be fitted as a 
general rule. / 


c) What types of cylinder relief valves,. 
snifting valves or bye-passes are used ? 


Cylinder relief valves are generally 
used. Figure 4 {Southern Railway 
(G. B.)] and figure 5 [Indian State Rail- 
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ways| show arrangements of such valves. of companies and their use is diminish- 
Cylinder relief valves are generally set ing except in India where Hendries 
to open at 10 lb. to 20 lb. above the boiler valve is being extensively used (see fig. 6). 
pressure. The Southern Railway report that they 

Snifting valves are in general use on are discontinuing the use of bye-pass 
locomotives not fitted with bye-pass valves and using air-relief valves on the 
valves. header casting (see fig. 7). : 


Bye-pass valves are used by a number The position as to snifting valves and 
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= 

bye-pass valves cannot be said to be 
final. There is need for further inves- 
tigation now that improved valve gears 
are available, and especially into the use 
of snifting valves to see what is the ther- 


mal loss due to the cooling down of the 
elements by the admission of cold air, 
and to make clear the effect of hot dry 
air on the oil film on the steam chest 
and cylinder walls. 


CHAPTER III. 


Feed water heating. 


A.—— Heaters in which water is heated by 
combustion gases. 


No railways report that they are fitting 
feed water heaters of this type. Al- 
though in the past some experiments have 
been made, it is not considered that there 
is as great a prospect of securing the 
desired economies if feed water derives 
its heat from combustion gases as there 
is, if it is heated by exhaust steam. 


B. — Exhaust steam injectors. 


Ten railways report that they are using 
exhaust steam injectors of the Davies 
& Metcalfe type. 


Cc. — Exhaust steam feed water heaters. 
— Feed water passing through tubes 
heated on the outside by exhaust steam. 


Eleven railways report that they are 
using feed water heaters of this type. 


xI—17 


The makers of the heaters most used are 
the Weir, Elesco and Coffin. ‘ 

The replies indicate that the Elesco 
heaters are used in greater numbers than 
other makes. All these heaters are ope- 
rated by steam reciprocating pumps 
except the Coffin, which has a rotary 
pump. 


D. — Exhaust steam feed water heaters 
in which exhaust steam comes in direct 
contact with the feed water. 


Thirteen railways report that they are 
using this type of heater. 

The makers of heaters of this type 
reported are : 


Worthington Simpson (see fig. 8). 
Weir (see fig. 9). 

Dabeg (see fig. 10). 

A.C. F.1. (see fig. 10a). 

Yamanato. 
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1. — Number of engines fitted with feed water heaters. 
2. — Names of makers of feed water heaters. 
4 and 2. — See table If hereafter. 
Tasie IT. 


soe Type B. Type C. Type D. 
3 = 
RAILWAY. Es| 2 Sp lee Eee ie 
peaeciera tei) So (ees | 28. F ica eae 
es oe a |e” cel eke 
SS a ee ee ee ee eee 
South Manchuria . . .| ... 11 1 =F =r =e 2 2 M1 
Great Western . . . -| .. {1 100 
Eidon Midland & Scottish! -.. | 130) .. |. | wo |e te | ue fue | ws 8 
London & North Bastern} ... |1 250 sis 10 3 2 7 
| Southern Railway. . .| ... 234 see ae a6 ie es oe 54 
|| South African . . . «| ... Fi. ay iG Boe ee 580 f 
: Sudan Government . .] ... 5 Sie 24 
= South Wales Go-| ... 470 | 
vernment. 
| Canadian National . .f ... te Re ie 357 7 aC 113 
Ceylon Government . .j ... 168 
Madras & Southern Mah-| ... ic cee oe ae ae an it 
ratta. 
| Oucie INdtdt =. 5 of ee ar sat 13 
| Federated Malay States.| ... act nae 20 2 
| Japan 
BCR OSCIM ss, <ctateuwn sm ae 3 SAG Se cee ae 1 4 sie se apo 
7 3. — Result of tests, giving coal and wa- a saving in fuel consumption of about 


ter consumption; average temperature 2 1/2 to 4 %, but one railway reports sa- 
of feed water when leaving the heater. vings as high as 8 7. 

The savings in water consumption. are 

B type (Davies & Metcaife). — given as being about 10 % by one railway. 

Tests reported generally seem to indicate | With this type, as with the D type, it 


XI—18 


_— ss 


Ar—| Epp 


Falal 


> 
ee Nee nese mle <4 


Sea 


neater, Madras and Southern Mahratta Railway. 


Int. 
~~ | diam. 
= 
s 
™ *| 
2 
5 
a a 
‘2 4n 
4 
1 


Remaris. 


Gauge and drain. 
Existing. 


do. 


Lagged. 


Description of pails. 


Steam pipe to pump 

Pump suction pipe . 

Pump delivery pipe . 
Separator drain pipe 

Air vent pipe (heater) . 
Wash down pipe to cab . 
Pulsation gauge pipe . : 
Steam cylinder drain pipes . 


Oil pipe from lubricator . 


Int. 
diam. 
3/4" 
1 1/4” 
11/4" 
1/2" 
1/2" 
1/2" 
1/4" 
1/4" 
1/4" 
and1/2” 
3/8" 


Remarks, 


Fig. 9. — Arrangement of Weir feed water heater as used on the London & North Hastern Railway. 
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Fig. 104. — Grease separator generally used with types B and D heaters. 


can be reasonably expected that the saving 
in water will be greater than with the 
C type as all the exhaust steam which 
is condensed is added to the feed water. 


C type. — The South Indian Railway 
report a saving in coal of 2 1/2 lb. per 
mile with heaters of the Weir type. It 
has been the general experience that 
whilst such feed water heaters give 
appreciable fuel economy when the tubes 
of the heater are clean, as they become 
coated with scale, there is a great falling 
off in the results obtained. 


D type. — Feed water heaters of this 
type in which the exhaust steam comes 
into direct contact with the feed water 
give greater fuel savings than any other 
type. The London & North Eastern have 
carried out careful tests with the A-C.F I. 
heater on express passenger engines 
on two sections of their railway and the 
results obtained indicate a saving in fuel 
of 8 to 10 % and a greater saving in 


water. 


ie 


4, — The influence of the heater on the 
partial softening of the feed water. 
before its introduction into the boiler. 


Heaters of the D type have shown dis- 
tinct advantage in removing temporary 
hardness and depositing scale in the body 
of the heater; also in freeing the feed 
water from gases inducive to pitting. 
This is due to the higher temperature 
attained by the feed water before it is 
forced into the boiler. 


5.— a) What type of oil separator is used 
with feed water heaters of type D ? 

b) What amount of oil remains in the 
steam after passing through the sepa- 
rator ? 


c) Has this led to any ill effects ? 


The type of oil separator generally 
used in heaters of the B and D types is 
shewn in figure 10b. No trouble due to 
oil getting into the boiler is reported by 
any railway. 
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6. — Has trouble due to formation of 
scale in the tubes been experienced 
with heaters of type C ? 


Considerable trouble has been expe- 
rienced by the formation of scale in the 
tubes of type Cheaters. 


7. — Of the types of feed water heaters 
tested, which is preferred, with reasons. 


Of the feed water heaters tested so far, 
the most widely used is the Davies & Met- 
calfe exhaust steam injector which has 
the advantage of low first cost, low 
cost of fitting and maintenance, besides 
which it is light in weight and takes up 
little room. It requires a certain back 
pressure to operate it, and with the de- 
velopment towards improved valve gears 
and greater expansive use of the steam 
under similar working conditions, the 
injector requires some live steam to 
operate it. The fuel saving is not great, 
but the cost of upkeep is low, and it is 
reliable. | 


The Dabeg heater is well thought out 
and the mechanical drive is efficient; 
the equipment is bulky and heavy and in 
its present form is not readily applied to 
existing types of locomotives. Tests show 
it gives appreciable economy — of about 
8 %. Difficulty was experienced with 
the valves in the case of six pumps of 
the original type when tried on the 
London Midland & Scottish. Two pumps 
of the latest type are now on trial on that 
railway, but the results are not yet 
available. 

The A.C.F.I. heater is giving good 
results as regards fuel and water economy 
and has proved economical in mainte- 
tenance. The improved Integral type of 
A.C.F.I. heater raises the temperature 
of the feed water higher than any of the 
other types. 

The conclusion to be drawn is that the 
feed water heater has shown itself to be 
a valuable adjunct to the locomotive 
and that its use should become more 
general on locomotives. 


CHAPTER IV. 


Air pre-heating. 


1. — Give particulars of any air pre- 
heating arrangements in use and types 
of engines fitted. 

2. — Results of tests. 

3. — Effect on combustion, and whe- 


ther it has been necessary to change the 
quality of fuel. 


4. — Effect on maintenance and con- 


dition of the grate and firebox and tubes. 
d. — Savings of fuel obtained . 
6. — Cost of repairs. 


7. — Increase of weight of the loco- 
motive. . 


No railway has reported the results of 
experiments on the pre-heating of air 
required for combustion. 
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CHAPTER V. 


Valves and valve gears. 


1. — Give particulars of any improved 
form of steam admission valves and 
exhaust valves such as poppet valves, etc., 
introduced since 1922, and results ob- 
tained as regards : 


a) Steam economy. 
b) Reduction in maintenance. 
c) Improved accessibility. 


2. — Give particulars of any improved 
form of valve gear introduced since 1922, 
and give the following information : 


a) Table of valve events as per Appen- 
dix H. | 


b) Results obtained and comparison 
made with locomotives fitted with the 
ordinary type of valve gear (in particular 
the influence of the valve gear on back 
pressure and exhaust and on the coal 
consumed ). 


c) Comparative cost of running main- 
tenance. 


4 and 2. — The London Midland & 
Scottish report that in 1926 one of the 
4-6-0 four-cylinder express engines of the 
« Claughton » type was fitted with Ca- 
protti valve gear (see fig. 12). The results 
obtained were so satisfactory that 9 more 
engines of the same class have since been 
fitted. 


Tests showed that a saving in the coal 
consumption of 22 % was obtained with 
the engine fitted with Caprotti gear as 
compared with engines of the same type 
and doing similar work, fitted with or- 
dinary piston valves and Walschaerts 
gear. The Company points out that the 
coal consumption of the sister engines 
fitted with piston valves cannot be regard- 
ed as satisfactory. 

The London & North Eastern report 
that they are fitting 2 express passenger 
engines of the four-cylinder 4-6-0 type 
with Caprotti valve gear. 

Lentz poppet valves are being used in 
place of piston valves by several railways 
— generally the valves are being actuated 
by the ordinary Stephenson or Wal- 
schaerts gears. The London & North 
Eastern have 2 three-cylinder 4-4-0 type 
engines fitted with Lentz valves actuated 
by a rotating cam shaft. The cut-off can 
be varied by moving the shaft transver- 
sely, thereby bringing different cams in 
engagement with the rocker arms actuat- 
ing the valves. When in mid gear the 
exhaust poppet valves are held open and 
so provide a bye-pass connecting each end 
of the cylinders. The steam valves, on 
the other hand, do not open at all when 
the engine is in mid gear. 

The arrangement is shown in figures 
Nos. 11, 11a, 116, 11¢, and 11d. 
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Fig. 41a. — Reversing gear arrangement for rotary cam valve gear as used on the London & North Eastern Railway. 


a) Table of events. a saving in coal consumption with Ca- 
“Tables III and IV show valve events PPotti valve gear. The te : Bore 
3 ; Eastern has not had sufficient experience 
obtained by Caprotti and rotary valve : ; 
with rotary cam gear to give the economy 
gears. : : 
in fuel obtained. 


b) Results of tests. c) Improved accessibility. 
The London Midland & Scottish report Poppet valves are more easily removed 
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Fig. 11b. — Worm drive for rotary cam valve gear as used on the London & North Eastern Railway. 


Fig, 44c. — Section through valves of rotary cam valve gear as used on the London & North Eastern Railway. 
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Fig. 44d, — Section through cylinders shewing rotary cam valve gear as used- 
on the London & North Eastern Railway. 


than piston valves and are not affected 
to the same extent by carbonisation of 
oil. Consequently, it is not necessary to 
examine poppet valves as often as piston 
valves. Experience so far obtained seems 
to point to lower maintenance cost of 


poppet valves than of piston valves. 

Apart from the above no other new 
design of valves or valve gears have been 
introduced. There is a marked tendency 
on all sides to the adoption of more lap 
on valves and longer valve travel. 
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CHAPTER VI. 


Arrangement 


1. — Submit drawing of standard smoke- 
box layout showing chimney and ex- 
haust pipe and relative positions. 


The drawings sent in by the Railway 
Companies replying to the questionnaire 
show that there is no standard design 
of front end, each type of engine having 
the dimension of chimney petticoat pipe 
and blast pipe diameter and height found 
to give the best results. 


2.— Give particulars of any experimental 
blast pipe arrangements in use. 


The only railways reporting experiments 
with front end arrangements are the Lon- 
don & North Eastern and London Midland 
& Scottish Railways, both of which Com- 
panies have made experiments with the 
Kylala arrangement of blast pipe. The 
London & North Eastern Railway origi- 
nally fitted up a 4-4-0 express passenger 
locomotive with a Kylala blast pipe. Good 
results were obtained both as regards 
free steaming and easy running, the latter 
due to a reduction in back pressure. 
Further tests are being carried out on 
two 4-4-0 express passenger engines with 
the Kylala-Chapelon arrangement as deve- 
loped on the Paris-Orleans. Reports state 
that equally good results are forthcoming 
but no actual figures of any fuel savings 
are yet available. Figure 13 shows the 
latest application of the above blast pipe. 


of front end. 


Give results of experiments on : 
a) Smoke box vacuum. 


In this connection it is of interest to 
report the results of trials in smokebox 
vacuum carried out on the London & 
North Eastern Railway with special re- 
corders manufactured by the Cambridge 
Instrument Company on three-cylinder 
locomotives and two-cylinder locomotives. 

Although smokebox vacuum is usually 
measured in inches of water, a water- 
gauge cannot be used if it is desired to 
find out the actual vacuum produced at 
each exhaust-beat, as the inertia of the 
moving column of water would cause the 
readings to be quite inaccurate at low 
speeds and not sufficiently responsive at 
high speeds. To analyse the exhaust- 
beats of a three-cylinder freight engine 
with 56-inch wheels running at 30 miles 
per hour requires an apparatus suffi- 
ciently sensitive and free from inertia 
‘as to be able to respond to fluctuations 
of the order of 41100 per minute. 
A draught-recorder that fulfilled these 
conditions was obtained from the Cam- 
bridge Instrument Company. It was bas- 
ed on the principle used in the Collins 
indicator, in which the diagram is traced 
by a steel point on a celluloid film, the 
movement being kept very small to avoid 
inertia effects. 

The recorder consisted of a corrugated 
steel diaphragm, one side of which was 
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in communication with the interior of 
the smokebox and the other under at- 
mospheric pressure. The movement of 
the diaphragm was constrained by a stiff 
flat spring. A steel point at the top of 
this spring traced a line on a moving 
celluloid ribbon. The deflection of 
the spring was proportional to the draught 
induced by the blast, and a microscope 
fitted with a graduated eye-piece was 
used for reading the vacuum obtained. 
A further steel point actuated by an 
electro-magnet enabled time or revolu- 
tions to be marked on the ribbon. 

The two and three-cylinder 2-8-0 engi- 
nes previously referred to were tested 
with this instrument. It was fitted to 
the side of the smoke-box at the end of 
a straight pipe of 14-inch bore; the pipe 
extended to the centre of the smoke-box, 
the height being 1 inch below the blast- 
pipe top and 15 inches behind it, this 
distance being intermediate between the 
blast pipe orifice and the tube-plate. 
The orifice was 5 1/4 inches diameter, 
and at the same height in each case, and 
all other smoke-box conditions were 
equal. 

In taking comparative records with 
the two engines, speeds, steam-chest 
pressures, and cut-offs were kept alike 
as near as possible, the ash-pan dampers 
were open, the fire-doors in the same 
position, and no records taken when 
firing. The state of the fire was kept 
as uniform as possible, but an oil-fired 
locomotive would be the only means of 
eliminating this variable. Varying the 
resistance to the passage of air into the 
firebox affects the draught produced — 
for example, closing the dampers im- 
mediately increased the vacuum by 2 
inches. 

The Author is not yet able to give as 
much information as he would like, as 
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the apparatus is still in the experimental 
stage, but the following results may be 
of interest. At slow speeds when work- 
ing hard, at the instant when steam es- 
capes from the blast-pipe, there is a 
small plenum in the smoke-box; it is 
followed instantly by the greatest vacuum 
which returns again to zero before the 
next impulse. At 3 miles per hour the 
greatest vacuum with the two-cylinder en- 
gine was 10 inches and 7 inches with the 
three-cylinder preceded by pressures of 
41 inch and 1/2 inch respectively. 

There is about the same variation at 
more normal running speeds when the 
engines are working hard. For example, 
the two-cylinder engine showed a vacuum 
of 10 1/2 inches falling to 1 inch between 
impulses when running at 15 miles per 
hour, 47 % cut-off and 145-lb. steam- 
chest pressure. The three-cylinder en- 
gine with the same cut-off and steam- 
chest pressure at 16 miles per hour show- 
ed a vacuum of 7 inches falling to zero 
between impulses. 

It was not anticipated that there would 
be much variation at high speeds, as the ~ 
inpulses would follow so rapidly that 
there would be no time for the vacuum 
to drop. At 30 miles per hour the time 
between impulses is only 1/12 of a second 
with the two-cylinder engine, and it was. 
expected that the gases would be flowing 
through the tubes so quickly that the 
fluctuations shown at slow speeds. 
would almost disappear. 

Contrary to expectation, however, the 
fluctuations are still maintained, not so 
extensive, but still there is quite a large 
drop after each impulse. For example, 
at 30 miles per hour with 110 lb. in the 
steam-chest and at 47-% cut-off, the va- 
cuum with the two-cylinder engine rose 
to 8 1/2 inches at the instant of exhaust 
and fell to 3 inches before the next im- 
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Fig. 13. — Latest application of Kylala blast pipe on London & North Eastern Railway. 
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pulse. The three-cylinder engine, under 
exactly similar conditions, showed a va- 
cuum of 6 inches falling to 1 1/2 inches 
before the next impulse, the period be- 
tween successive impulses being only 1/18 
of a second. 

Typical diagrams of smokebox and fire- 
box vacua obtained with a Cambridge re- 
corder are reproduced in figure 14. 

b) Size of chimney and petitcoat pipe; 

c) Height of top of blast pipe nozale 
above or below centre line of boiler; 

d) Height of chimney at smallest diam- 
eter above centre line of boiler; 

e) Have any modifications been made 
to the front end to prevent steam being 
beaten down along the barrel ? 


3 = 


The only railways reporting any spe- 
cial device to prevent smoke beating down 
on the boiler are the London Midland & 
Scottish which has fitted scoops behind 
the chimney, and the Southern which is 
fitting vertical plates on both sides of the 
smokebox. The latter arrangement is 
stated to have effected the desired result; 
the former has also resulted in some im- 
provement (see photograph, fig. 15). 

With modern locomotives working at 
early cut-off the back pressure is so low 
that the smoke is not lifted clear of the 
boiler and it is to be expected that fit- 
tings as the above or some re-design of 
the front end will be needed to overcome 
the difficulty. 


CHAPTER VII. 


Miscellaneous. 


A. — Compounding. 


1. What system of compounding, if 
any, has been made standard and give 
particulars as follows : 


a) Mumber of H. P. and L. P. cylin- 
ders. 


b) Ratio of diameters. 
c) Volume of clearance space. 


d) Valve gears used either joint or se- 
parate. 


e) Cut off in H. P. and L. P. cylinders. 
(Is this fixed or can it be varied ?) 


f) Steam pressure used. 


2. Give results of any trials and espe- 
ctally : 

a) Saving of fuel. 

b) Saving of water. 

c) Effect on maintenance cost. 


3. — Give particulars of maintenance 
and first cost. 


4, — Are experiments being made with 
any new arrangement of cylinders and 
valve gears ? If so, give particulars. 


5. — Have experiments enabled any de- 
finite decision to be made in favour of 
either the compound or the simple en- 
gine ? 
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Dynamometer car tests between Carlisle & Preston. — May 1925. 


2 ees 


Engine No. 90. | Engine No. 1065. 
(Prince of Wales.) (Compound). 


eT 


Weight of train with dynamometer car, in tons. . 322.7 326.4 
Total weight of engine, car and train, in tons. . . 421.6 423.8 
Ton-miles excluding engine «. . ... . 595 . 29 090.7 29 450.7 
Ton-miles including engine. a.) -8 «sie 38 018.0 38 396.0 
Average speed, miles’ per hour). --o. semen 50.6 51.15 
Average drawhbar pull, in tons <=. .92 95) <6) 4 1.88 2.09 
Total work done by engine, in horse power-hours . . 784.62 860.7 
Average drawbar horse power. . ...... .- 526.9 612.7 
Maximum drawbar horse power. ...... . 778.0 867.0 
Horse power hours per train mile. . .... . 8.7 9.53 
Water. 
Pounds per ton-mile, including engine. . . . . . 0.678 0.657 
_ Pounds per draw bar horse power-hour. . .. . 33.0 29.2 
Coal. 
Poors ger tndlet te. geht ei lati ae 44.17 40.7 
Pounds per ton-mile (excluding engine) . . . . . 0.137 > Obes 
Pounds per ton-mile (including engine). . . . . 0.104 0.096 
Pounds per draw bar horse power-hour. . . ¢ . 5.07 « 4.27 
Average per square foot of grate area (in lb.) . . 89.6 73.4 


No experiments on intermediate super- B. — Combustion in fireboxes. 
heating have been reported. : 
Compounding within the normal ranges 1. — Please give particulars and results 


of pressure appears to be of little value. of any experiments on : 
With the use of higher pressures the ad- 
vantages of compounding are more ap- 
parent. From replies received it appears to be 


a) Ash-pan openings. 
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Fig. 15, — Arrangement of smoke deflector; Southern Railway. 


generally accepted that the ash-pan open- 
ings shall be 15 % of the grate area. 


b) Grate openings or firebar spacing 
or special type of firebar. 

The air space through the grate open- 
ings between the firebars is roughly 35 % 
of the grate area. 


Rocking grates are used on many rail- 
ways. The space between the firebars 
varies from a minimum of 3/16 inch up 
to 1 1/8 inches. The quality and size of 
the coal to be burnt is the ruling factor 
in the spacing of firebars. The use of 
drop grates is increasing and is of ad- 
vantage in cleaning and dropping fires. 


c) Brick arches. 

No novel feature in connection with 
brick arches has been reported. 

d) Supplementary air through arch. 


No reports have been received of the 
use of any arrangement whereby air is 
introduced above the fire through the 
brick arch. 


e) Brick arch tubes. 
See replies to c). 


f) Supplementary air through back- 
plate. 


No railway reports the provision of 
special openings through the back of the 
firebox to give a supplementary air sup- 
ply. The London Midland & Scottish 
report the trial of the Langer system of 
combustion control whereby steam is 
blown into the firebox with a view of im- 
proving the turbulence in the firebox, 
particularly at the sides. This system is 
extensively used on the Austrian State 
Railways. 

The conclusion to be drawn from the 
replies is that the usual arrangement of 
ash-pan and dampers, brick arch, and 
firehole door meets all requirements and 
gives good results, and that future alter- 
ations will be in the direction of making 
it easier to empty the firebox and clean 
the ash-pan by drop grates and self- 
emptying ashpans. 
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(C. — Circulation in boilers. 


Has any device been tried to improve 
the circulation of the water in the boiler 
such as : 

Arch tubes, thermic syphons, ete. 

Give results of tests, and give particu- 
lars of effect on the first cost and cost of 
maintenance. 

Effect on boiler cleanliness. 

Any economies resulting. 

Particulars of any increase in boiler ca- 
pacity. 

Replies were received from thirteen 
railways who stated that they were using 
arch tubes or thermic syphons. 

No figures were available as to the 
tests nor were any figures given as to 
cost of maintenance. 

No replies were received as to the effect 
on boiler cleanliness. 

It would appear that such devices tend 
to complicate the boiler construction and 
it would seem that their use is only jus- 
tified under special circumstances. 

Strictly comparative tests over a lengthy 
period of boilers with and without such 
devices, taking into account all fitting 
and maintenance costs, would be of in- 
terest. 


D. — Regulators. 


Describe any new arrangement of re- 
gulator adopted since 1922, and attach 
the necessary explanatory drawings. 

Give particulars of any improvement 
obtained both as regards ease and accu- 
racy of control, steam tightness and free- 
dom from wear. 

Have regulators controlling the steam 
on the superheated side been tried, if so, 
describe arrangement and give particulars 
of any additional stop cock on saturated 
_ side fitted. What has been the practical 


result of this arrangement, both as re- 
gards the regulator proper and as regards 
the superheater elements ? 


From replies received, it would appear 
that there is a marked tendency towards 
regulators of the double beat balanced 
type. Three types of this regulator are 
shown in figures 16, 17 and 48. 

Another type recently introduced is the 
application of a throttle to the superheat- 
ed side of the steam by incorporating the 
regulator in the superheater header. 
Figure 19 shows an application of this 
regulator by the London & North East- 
ern. 

Results with this type of regulator 
show that it has ease and accuracy of 
control and is easily accessible. No re- 
sults as to its effect on the elements of 
the superheater are given. 


E. — Steam dryers or separators. 


Describe any arrangement of steam 
dryer which has been tried, and attach 
the necessary explanatory drawings. 

Give particulars of any test that has 
been made to ascertain the reduction in 
the amount of water present in the steam 
thrown out by such dryers. 

Give particulars of any tests made to 
determine the effect of such steam dryers 
on superheat and fuel consumption. 

Has the use of such separators had any 


effect on the life of the superheater ele- 


ments ? 


Three railways report experiments with 
steam dryers, but without success. The 
failure is probably due to lack of space, 
and to the intermittent demands on the 
boiler. 

Superheater elements shew water ero- 
sion at the bends from the saturated 
heater, and there is therefore need of 
some means of removing the entrained 
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Fig. 17. — Hulburd servo-regulator as used on the Madras and Southern Mahratta Railway. 


water from the steam to avoid the losses 
through the evaporation of this water 
and the cost of renewing the bends. 


F. — Soot blowers. 


Give any particulars of soot blowers in 
use, stating : 

a) Make. 

The railways replying report the use of 


the American Railway Appliance, Parry, 
Diamond, and Clyde Superior, soot blow- 
ers (see figs. 20, 24 and 22). 

b) Position fitted. 

Both back and side plate types are used. 


c) Effect on roof, side and tube plates 
of box, brick arches, and tubes. 


The blowers have little detrimental ef- 
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fect on the plates, but under certain con- 
ditions, excessive wear of the firebox 
tube plates is reported by the London 
Midland & Scottish. The Southern Rail- 
way of England reports that the effect of 
the blower is to stir up the accumulation 
of ash on the top of the brick arch and 
deposit this in the tubes, thus nullifying 
the good effects. 


d) Effect on fire. 
The reports generally indicate that 


there is a tendency to damp down the 
fire. 


e) Instructions as to when blower 
should be used, and time. 


Reports generally indicate that the 
blower should be used when the engine 
is working hard and at intervals of about 
1 hour. 


f) Cost of repairs. 
Experience so far is limited, but the 


present evidence is that it will be very 
small. 


g) Whether any saving in labour of 
tube cleaning at sheds is effected. 

When properly used soot blowers save 
labour at the sheds, but there is not yet 
sufficient experience with them to say 
that they enable all tube sweeping to be 
discontinued. 

No definite opinion can be expressed 
as to the value of soot blowers until fur- 
ther experience has been obtained in ser- 
vice. 


G. — Boosters. 


Give particulars and send drawings, to- 
gether with pipe arrangements of boosters 
fitted: 

a) To trailing carrying wheels. 

b) To trailing bogies. 


= Yos HoLes OR 94 Srons on 54 PC 


Fig. 24. — » Diamond » tube cleaner as used on the London & North Eastern Railway. 


c) To tender bogies and state number 
of engines, and of what types fitted. 

To what extent has the booster : 

a) Increased to speed ? 


b) Increased the load of trains worked 
by booster fitted engines ? 


Give particulars of any particular dif- 
ficulties found in operation and mainten- 
ance and of steps taken to overcome them. 

What effect has the booster had on the 
cost of maintenance and on the fuel con- 
sumption ? 

Give particulars of any recent impro- 
vements in booster design, such as limit- 
ed cut off, use of superheated steam, pop- 
pet valves, gear operation, suspension. 


The only railways reporting the use of 


boosters are the Canadian National who 
have 61 on the trailing truck and six on 
tender trucks, and the London & North 
Eastern who have fitted them on the 
trailing carrying wheels of one 4-4-2 pas- 
senger engine and two 2-8-2 mineral en- 


. gines. 


The Canadian National Railways have 
not replied to the detail questions. 
The pipe arrangement of the booster as 
fitted to the London & North Eastern 
4-4-2 engine is shown in figure 23, the 
arrangement being a development of the 
original American device, by substituting 
steam control for air control. The booster 
in question has also been altered so that 
it can be used not only for starting but 
also be engaged at low speeds up to 
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d. 


Vibrac steel is used on the London 
Midland & Scottish and Southern Rail- 
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gine. 


1es were recelve 


The modified booster is shown 
ted cut-off, superheated steam, 


figure 23. 
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It also enables the 
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H. — Use of special alloy steels. 


Carbon... 
Manganese....... 
CHPOGTIUD tase aes sees 
Molybdenum. ...... 


b) Frame, boiler, etc., to lighten dead 
N 


Six railways report the use of special 


c) Springs. Attach specification, ana- 
alloy steel 


lysis, and describe method of heat treat- 


Give particulars of alloy steel used in: 
ment. 


The effect of the booster on the 4-4-2 

engine has been to increase its tractive 
No report has been received as to the 
a) Motion, to lighten moving parts. 


a) For pistons, connecting rods and 
b) No replies were received. 


coupling rods. 
The analysis and mechanical tests for 


Vibrac steel are as follows 


effort from 17 340 to 25 840 and to enable 
c) No repl 


it to work trains over severe gradients for 
which otherwise 4-6-0 engines would be 


needed. 
North Eastern, and carbon vanadium on 


the South Manchuria and Chosen Rail- 


ways, nickel chrome on the London & 
ways. 


maintain its booked speed under abnor- 


y 
28 miles per hour and run up to 35 miles 
mally bad conditions. 


or poppet valves on boosters. 


per hour. 
weight of en 


. 


use of | 


nN 


‘s]Bos Tey} JJO s[[eq oy Sulotoy AQ Syood JopulféD sy} usdo SIqy 07 poJoouU0D spor pue “UO4SId oY} YoRq SedI0J 41 UT Sutids oyy “1opurlpéo oy 
Ssuljsneyxe A[yornb snyy ‘F Jopulyéo Ul sinsseid ey} Aq YBVOS S}I JJO pozFIT SIF OATVA [eq ‘odid UIe94s JoJsooq 9Y} UI S|[VJ 9Inssoerd se woos sy ae OATCA yeoq. eTqnop 
osop> pue wojsid oy} dn SAO MOT Wed SIG} Ul SUIIdS osBafot 94} “KX Topul[sD sulyesodo 9[}}014} pue A\ 9did ul OImsserd Jo WSeeToI OY} SUIyLAOTOO0R snyy TT edid 
ssed-£q oy} Wedo 07 Y 9ATeA [[eq poole Apvoiye sey ¢ pue F Sedid ut oinssetd ut dorp oyg, “MM “edid woiz odvosa 0} oinssoid Surmoyype in edid ysnvyxo UqTA 
uoTyeouNUIWIOD UI fy) Wod suryjnd puv YZ puv % sfsdyA Ives oY} SULsvsUESIp SnYyy ‘Ssulids esvetot sjt AQ wWoT}IsOd paeMuUAop ayy 04 poumnjor sl O wojsid 
oul} oles ef} FV “N Odd 07 gq DATVA UOIZ Ajddus wey4s oy} JJO SyNYS pue oATVA oY} Sasop9 J PATVA eT}}014} ATeUTUTT[AId UL SuTIds oy, “9 adid era ft pue 
H Woy posvafer oq 0} 9Inssatd oUIMoT[e 9 9dId ysneyxe YIM UOlZeOTUNUTUIOD OFUI UeY} suTOv[d ‘g S}10d StoAoDUN 9 9T[pUTdsS @ATRA ey} jo yoaery preMumop 
Isy}ing oyy, “Apoq aayeA oy} Wor Ulve}S []B JJO BUI}nd “Jjos}T s}eos UoyY Ff PATVA [TV “Yl UO wWeI4S Jo oInssotd oy} AY UMOP pedIOF SI Q O[PUIdS oeATeA puR 
@ 1OAey, Seodf sy} ‘yued Tod Og UvY} JoyJINZ An Toco, AuUIs1eaAsr OY SurT[[Nd so “q We Uo s[puRY 94} UMOp Suryoouy Aq woe Jo 4no qnd SI 1o4s00q Chon h 
. ‘oINUIUL B J[VY ynoqe woryesodo url useq Sey 
1048004 OY} 10}Je OSO[I 0} SuATBA ][VG OY} SUIMOT[Y PUL UAOYS SutIds oY} Sulssordwos F Isput[so WI dn pyinq ATMO]s 03 oInssord MoTTe sity} Jo yes ay UO seAocod1s 
aseyeayT “e [eq Aq poUoAOs SoaTea [eq peyesodo AT[voTyvUIOINY ov SYxI09 JopulTAD 1o}S00q oY], “JES S}I OF WO UAOT SI GATVA STy} dn spying oansseid weeqs 
UST AA “G GATVA [TVG VIA Sodvosea pue Z odid UMOp odid wWeojs OY} WOIF SULLIP 10}eA “WOdO ST OATVA 1OJV[NSOI UlBW 9} MAYA ‘.10}S00q OY} 07 SMOTT Woy} Wvays poyeoy 
-lodng “UMOYS I9A0] 94} JO Suvout Aq Odid Weoqs ULBUI .10jS00q OY} UL X 9ATeA 4eoq o[qnop sulusdo snyy ‘SutAds [vitds 9y} JO WoOIZdV OYA 4YSULeSe WMOP P90A10F ST SIU) UI 
uojsid OUT, “X AopulpAo sutze1edo o7}j0144 03 SBuUIpvoT A\ odId OFUL SMOTJ U9) WvaIg ‘7, 410d YIM UOT}VITUNUTIUOD UI Ind pue qsneyxe wodj JJo ynys st 410d 
‘pesesue Al[nf o1v AIY} Se U0OS SY “OSeSUD OF PoLIBIS DALY SIvad OT} TI} A SdId ysnvyXe YIM UWOT}eoTUNUIMIOD UT SI fy 440d se AA Odd ut dn pring ues oanssard 
ou puUv “OYOI}S S}I a}o[duIod 0} UoOJSId OY} PaMOT]/Y PUB PoYsoUT 9AVY SIvVES OY II} DZ od ssed 0} 9Tqvun st g 9did Youemq url uIva4g "I pue d Sey A o3Rsu0 
0} Josey, SULyOOI vy} Sulsned Q woysid dn podtoy sey f 9dId Suo[R SUIMOTS Weejs STIYMUVI “OSVSUD STIIYM Ives OT} GLOJod ATMOTS pUNOT oUISUS EY} SuTUINy puR 
siopul[éo9 94} dn suru ‘odid wees 104s00q oY} 04 N Odd OJUL MOT Uy. UV { SATVA WOT WRd}S IOTIOG “WI4s JO PUA TOMOT 4B OATVA orqrut sutusdo pue sutids 
Jeuds oy} 4ysurese uojsid 9y1 UMOP BuLIOF “PY oAaTea 944014} Ageutumtjoid of FY odid Ysnoryy sMo[y Wag “T odid Surjees yf oaTeA [eq ‘¢ pue Hl sodid 04 aouatyy 
pue +) odid OJUL MO[J 0} 9d1J WOT} ST WRG “VY SATBA YSnosyy Jga[loq OY} YPM WOMROTUNUTUMOD 4OOIIP UL SI OATVA SITY} SUTULeJUOD JoquIeYD do} oN, “yeas SII Jjo 
A eq O49 SBmL010J “D O[pulds 9ATVA 9} Soslel pula YUOIJ SJL 1V PHUINIO[NJ fT LAST “OTPUVY WO OY} SUTPIT UO “AOAG] SUISIOAGL OY} UO (| Wed OY} JO suvour Aq 
uoljoe OUT Jnd SI 4y “JJO yno yusd Tod 0g puv Ivod [NJ WooMyoq qtolyisod AU Ul 1V9S PAIVMIOJ UL JOA] SUISIOASI Of] PUR Wado SI SATA TOZVINZoI UIvUT OT] AYA 
poyetodo oq ATUO Wed Jaj{s00q 94, *19}S00q OY} 0} WeAYs S}IUIpe osfe pu 9xXe IeOL OUISUO OT} UO Y JooyA inds wv Yy4LA %} [ooyA OTP! oy} sasesuo DIAV, SULYIOI 
94} ‘dn podtoy si woysid oy} usyA ‘ssulids AY UoyIsod preMUMOp oY} UT ploy O UOSId wv 0} poyoryye st sty} Jo pus JoyJO oY} !OAO] Suryoor we jo pua euo uO 
poeldivs % [eI o[pl Ue YIM Ysoul Ul SI JJeYysS Yuvs9 syt uo _q Jooym Inds y ‘Ives PIVMIOF [[NJ Ul SuluUNI VUISUE ToepUTTAD-OM4 wv Jo s}SIsu09 199800q et], 


2740 
Vi—274 


Tensile 50/60 tons; 

2() % elongation on 3 inches. 

The analysis and mechanical tests for 
chrome nickel are as follows : 


Cargo. =... hea. aee ae 0.33 % 
Siigen “Pe eS aes 2 0.21 % 
Manganese ........ 0.60 % 
Sulphut’s) 34 ewer. 0.032 % 
Phosphorus nh. 0.039 % 
Nickel, 3; ewes: 3.42 % 
WGhromilimnes. |. Seas 0.60 % 


Tensile 40/45 tons; 


Ultimate breaking stress not less than 
50 tons; 

Elongation 18 % minimum. 

Yield point not less than 40 tons. 


In typical instances, suck as connect- 
ing and coupling rods, piston heads and 
pistons, give particulars of weight saved. 

The savings in weight resulting from 
the use of such steel may be taken as not 
less than 30 %. 

The results obtained with these alloy 
steels have been entirely satisfactory, and 
their use is desirable in all cases owing 


to the reduction in the weight of the mov- 
ing parts. 

The heat treatment requiring extreme 
care, such materials when damaged should 
only be dealt with at the main repair 
shops. 


I. — Use of special light alloys, 
such as aluminium alloys. 


Give particulars of any such special 
light alloys used in : 

a) Motion parts. 

b) Qn locomotives generally, attaching 
specifications. 

Are die castings being used-ta =ny ex- 
tent, and if so, for what purposes ? 

Give particulars of costs of such ma- 
terials and of savings in weight, cost of 
fitting, etc. 

Give any particulars of the life of parts 
made from such alloys. , 

Has any trouble occurred through such 
material deteriorating in service ? 

No railway reports the use of light al- 
loys such as aluminium for any locomo- 
tive parts. 


SUMMARY. 


As a result of an examination of the 
replies received to the questionnaire sent 
out to the various Railway Companies, 
the following general conclusions are ar- 
rived at : 


a) The increase in boiler pressure on 
certain classes of engines gives some econ- 
omy in fuel and water consumption, 
whilst at the same time there is an in- 
crease in cost of maintenance of fire- 
boxes. Higher pressures have resulted in 


more powerful locomotives being built 
within the loading gauge limit. 

b) That 750° F. appears to be the high- 
est temperature that can be generally re- 
garded as satisfactory in locomotive work. 

c) Feed water heaters, of the exhaust in- 
jector type are most widely used. Feed wa- 
ter heaters of the open type are becoming 
more widely used owing to their increase 
in efficiency. 

d) Air preheating arrangements have 


2741 
VI—275 


not been applied to locomotives of the 
current Stephenson type. 

e) The introduction of poppet valves 
as a means for steam distribution is in- 
creasing. There is a marked vendency with 
piston valves to give more lap on valves 
with longer valve travel. 

f) There is no standard design of 
smokebox lay-out. Efforts have tbeen 
made with blast pipe arrangements to im- 
prove the blast and to reduce back press- 
ure. The improvement in engine effi- 
ciency has resulted in the smoke not be- 
ing lifted clear of the boiler. Several ex- 
periments are being made to remedy 
this, and some redesign of the front end 
may be necessary: to overcome this diffi- 
culty. 

qg) Replies show that compounding is 
not being extended except on a few rail- 
ways using Mallet engines. 


h) The usual arrangements of ash-pan 
and dampers, brick-arch and_firehole 
door meet all requirements. 

i) The use of thermic syphons can only 
be justified under special circumstances. 


j) Thereis a marked tendency towards 
the adoption of regulators of the double 
beat balanced type. 

k) Steam dryers have met with little 
success. 

1) Soot blowers have been widely in- 
troduced and labour in tube cleaning at 
locomotive depots has been reduced. 

m) Boosters have been introduced in 
two countries only, and have given satis- 
factory results. 

n) The use of special alloy steels for 
coupling rods and motion parts is becom- 
ing more general, and has effected a re- 
duction in weight of reciprocating and 
revolving parts. The results obtained are 
entirely satisfactory and have contributed 
to improved engine balancing. 

0) No railways report the use of light 
alloys. 


Acknowledgment. 
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the various Railway Companies and Rail- 
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Summary of replies t 


China. 


QUESTION. 
South Manchuria Railway. Great Western Railway. 


Chapter I. — Increased boiler pressure. 


1. Recognised standard boiler pressure on |200 1b. per sq. inch, passenger.| 200 to 250 lb. per sq. inch 
passenger and goods locomotives built |190 lb. per sq. inch, goods loco- 
since 1922. motives. 


| 2. Particulars of any boiler having increased oF Nil. 
| pressure up to 284 lb. per square inch and 
leading dimensions of the locomotives 
| concerned ; state if locomotives in question 
were existing engines converted. If so, 
give particulars of engines before and 
| after conversion and number converted. 
] 


3. Results ah tests Ans such boilers, especially | 
as regards : 
a) Fuel and water economy . 


1 - | * iz aoe at Te a1) 
b) Superheat obtained . . . . 2... S peaialidesntatbarath Mey oreo elise 
: 4. Effect of increased pressure on: § tombe boi Livese od 
a) Repairs to boilers. .-. . vn a Nothing to report. 
b) aA to pe ener, valves, SEE Pat $ A 
| packings. a oe -). 
“Sal se) Time engines are out of traffic . Sal 3 ae cauial ‘as 
Ee aS ieee ne a Se Mt ’ sat Naat 
fe) | a OfRUUbniCatioirn. (x)... Pema. % 


! A. ‘ S ee 
ation of SARS Nhe TN ane: Came ad cna ort tng 
a se ‘ ? Wretl = Ses : 


"hexbidnnbarnt soll. Felfehe (einai 


iled listZof questions. 
enn, ————EEeeeeeeeee 
ieat Britain and North of Ireland. — Principal Companies. 


London Midland & Scottish : 
Railway. London & North Hastern Railway. Southern Railway. 


— 


class of standard passenger en- 180 lb. per sq. inch. 
aes have working pressure 250 Ib., 

her standard passenger and 

sight engines have pressure vary- 

x from 160 to 200. 


«Royal Scot » class have a work-| Fifteen 4-6-2 class passenger locomo-|220 Ib. has been used in the largest 
y pressure of 250 lb. and were] tives have had their boiler pressure| 4-6-0 type engines. These are of 
ult as such. raised from 180 lb. to 220 lb. per| new construction. 

square inch. 


220 lb. per square inch. 


have no comparative figures forja) 220 lb. boiler.| 180 1b. boiler.ja) No special test has been made to 
gines with high and low boiler| Coal per 100 Coal per 100! ascertain the economy arising with 
essure used under exactly similar} ton-miles: 6.4 ton-miles : 7.2} increased pressure only. Compared 


nditions. Ib. Water per| 1b. Water per] with rather smaller 200-Ib. boilers 
100 ton-miles : 100 ton-miles:| it is found that the evaporation of 
50 lb. 58 Ib. water per pound of coal is appre- 


ciably greater. 
b) Superheat obtained 7 % higher|b) The steam temperature obtained is 


with 220-lb. boiler. about 600° to 620° F. 
comparative figures yet avail-|a) Increase in repairs to fireboxes 
le. of boilers having 220-lb. pressure. 
D From the short time the 220-lb. boi- 
~~ Jers Jhave been in service, it is not 
Do. ee possible to give any definite in- 
D formation : up to the present no 
ee ie appreciable increase in cost of 
delivery from mechanical lubri- nis repairs, etc., has been found. 


tor is not increased on account 
higher pressure. 


dard periodical examination pe- 
is apply to these engines. 


failures have occurred debitable ase 
the higher pressure. 


Royal Scot > class has given|Whereas there is some economy in|One result of raising the boiler pres- 
ry economical results which may| fuel and water consumption, there} sure is that greater power can be 
attributed in part to the high] is an increase in cost of boiler main-| obtained within the limits of the 
essure and in part to other fea-| tenance. loading gauge. 
res such as valve gear design, 
ler proportions and exhaust in- 
tors. 
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QUESTION. 


2. Particulars of any boiler having increased 
pressure up to 284 1b. per sq. inch and 
leading dimensions of the locomotives con- 
cerned. State if locomotives were existing 
engines converted, and if so, give parti- 
culars before and after conversion and 
number converted. 


3. Results of tests of such boilers especially as 
regards : 


a) Fuel and water economy . . 


b) Superheat obtained . . 2°... 


Effect of increased pressure on : 
a) Repairs to boilers . 
b) Repairs to cylinders, valves, pistons and 
packings. 
c) Time engines are out of traffic . ‘ 
d) Cost of repairs 
e) Cost of lubrication 
{) Periodical examination of : 
MS eS io a A: | ae 
Il. Valves and pistons . 


g) Details of any failures of parts, ete., 
occurring in service due to the increase 
im pressure. 


5. General remarks as to results of raising 
boiler pressure above recognised standard. 


Great Britain & Northern Ireland 


(continued). 


[The pressure on 8 main 
line engines 18 months 
ago raised to 200 Ib. 
Existing engines and 
boilers fitted with 


London Midland 


No trials of boilers 
having increased 
pressure have 
been made. 


Great Northern Railway, & Scottish. Rhodesian : 
Ireland. (Northern Ooun- Railways. 
ties Committee!) 
Chapter I. — Increased boiler pressure. 
1. Recognised standard boiler pressure on |175 lb. per square inch; 175: Ib: 180 to He lb. 
passenger and goods locomotives built 200 Ib, for main line | sq. inch, 
since 1922. express locomotives, 


No increase on ° 


pressure has b 
tried. 


standard _ boii 


new copper boxes. 
Type 4-4-0 19” 
X 26” cylinders — 
6’-7” diameter wheels. 
Tractive effort 20198 
lb.; weight 52 tons, 
10 ewt. 


“JNo noticeable difference 


.|No noticeable difference. 


No noticeable difference. 


after 80000 miles has 
been noticed in any of 
these items. 


Do. 


Do. as 
Do. 


Increased trouble with 
hot big end bearings 
has ensued but better 
uality oil has reduced 
the trouble. ; 


Increased pressure has 
resulted in heavier 
loads being taken with- 
out loss of time. 
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Africa. Australasia. 
fons Peat Sudan Government New South Wales New Zealand Government 
mee oo" Raihways. Railways. Government Railways. Railways. 


Sa a een 


ie existing standard 180 Ib. 160 Ib, — Goods. The highest boiler pres- 
boiler pressure ranges 180 — Passenger. sure owned by the 
from 180 to 215 lb. Railway Department is 


230 lb. on boilers of 
the X class compounds. 


ere are no boilers in 
service having a higher 
pressure than 215 Ib. 


eee see 


2746 
VI—280 


"SYIvULeL 


‘fnnpwy ‘hoard | -Apapoy 


‘SyAVULAL “SIVUOL “SyIBULOI “SyUBUlar 
ON ON ON ON ON ON 


“QL O8T “GL OST “aL O8T “4L O8T “QL OST ae 


‘hon ‘Annoy 


unput entries DINSUruad ae obuasg TUIMLULBQO 4) | 
nos Ve ehh : ‘ ; fia; 
ymos pene UPIPUT 2DALH Uba)SOT uojhay 


Y PIPOI Se 


2747 
VI—281 


“PLDPUnys 
pastubosas aaogn awnssasd sazv0g Bur 
-siDL [0 $1]NS8A1 02 SD SYADWAL JDLBUAH °C 


toe eee 


‘oa “wo asnssaud posnasour fo yoafla “p 


a a Ae 079 ‘s4anog yons fo szsaz fo syynsay ‘¢ 
{NO pall1va weed 
qgok jou ovavy your “bs 
Jod ‘q[ 00% Ueyy seams 
-soid .oysry UO 87 UETUT 
-19dx9 pUue UOTIVSTASIA ‘gommsserd srayt0q 
-uL Jopun sr oinssoid IBY Sty WALA Jueutstedxs 049 “01 73g 02 dn aimssaud pasvaso 
x Ia{Ioq ey} oSveIOUL OF, 0} Apjroys podoy st 47 | -u2 busany 4aj109 hun fo simjnoywg *z 
“666EL 29S 217Ng 
$22130UL090] Spooh pun sabuassnd uo 
a “G1 006 ‘dL OSL aunssaid Wajvog pwwpwnys pasvubooaar *{ 
*(panuyuod) ~ rydeyo 
‘wasoyy {0 ‘shpnwey ‘shomwy 
WwsUayH JUAWULBAOH ,uaUMUsaaoy aesaundn fp 827019 how paz,osopay 
‘NOILLSHNO 
‘ueder ‘ersAPTe]A 


~ 2748 
VI - 282 


China. 


QUESTION. 
London Midlar 


South Manchuria Great Western Railway. % Bcatttah 


Railway. Ra 
Chapter Il. — Superheating. Fs 
1. Give particulars of any exper- Ae No experimental super- We have not fitte 
imental superheaters wsed, heaters have been fitted. enone supe 
giving temperatures exceeding ers giving tempe 
00° F. exceeding 700° FB. 
a) Results obtained, tempera- 
tures and amount of coal 
saved. 
b) What modifications had to 
be made to : I 
1. Valves, pistons and Deck: ar ae ose seal 
ings. } 
2. Lubricator and hibvicants, oo oe aoe 
3. Exhaust or blast pipe see ; <7 
chimney or smokebox. 1 
4. Header. os 5 « ha 
5. Regulator. ae rae 
c) Effect on maintenance : 
1. Repairs. eae a= i 
2. Cost of repairs to super- a Ses 
3}. Details of any part that ee ; i eee 


has given trouble and ; 
steps _taken to remedy 
at. r 


| 2.a) What is the maximum tem- 


i 


| heater. z 


_ perature considered prac- 
;| ticable « 


work? 


ee 


Great Britain and North of Ireland. 


don & North Eastern 


ieailway . Southern Railway. 


a 


<periments have been No superheaters in use 
cae. giving over 700° F. 
700°—750° F. Cannot say from expe- 


rience. 


Snot been fonnd ne- | Not fitted for regular use. 
sary to fit all engines 


h pyrometers. 


g loaded cylinder re- 


1 Air relief valves on 
- valve. Anti-va- header casting. Use of 
im valve. bye-passes discontinu- 
G ed. 
j 


Great Northern 
of Treland. 


Any superheater appara- 
tus tried, has not given 
temperatures exceeding 


700° F. 


800° I’. Return tube in use 
on this reilway has not 
given more than 650° F. 


Three Mercury types tried. 
Cambridge Instrument 
Mercury, steel type 
most successful. No type 
capable of standing 
rough usage In running 
shed. All headers fitted 
with a branch and tem- 
peratures taken from 
time to time.— 


Relief valve. Spring loaded 
bevel face valve. Snift- 
ing valve. Spring loaded 
flat face valve with in- 
side and outside spindle 
guides. Bye-pass not 
used. 


London Midland 
& Scottish Railway 
(Northern Counties 

Committee) . 


The only experimental su- 
perheater is of Cruse’s 
Patent made by Bolton 
Superheater Company. 
It does not purport to 
give high temperatures, 
and is so far unsuccess- 


ful. 
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TS ae 
Africa. 
QUESTION. 
a : : . : Sudan Governiy 
Rhodesian Railways. | South African Railways. Railways.) 


es Ss 
Chapter IL (continued). 
1. Give particulars of any ewper- |Nosuperheaters have been|A higher superheat than 
imental. superheaters used,| introduced giving tem-| 700° F. has not been 
giving temperatures eaceeding | peratures above 680° F.| used. 
700° F. 
a) Results obtained, tempera- 
tures and amount of coal 
saved. 


b) What modifications had to 
be made to: 


1. Valves, pistons and pack- 
ings. 


2. Lubricator and lubricants. 


3. Hxhaust or blast pipe, 
chimney or smckebow. 


4. Header. 
5. Regulator. 


ce) Effect on maintenance: 


1. Repairs. 


2. Oost of repairs to super- 
heater. 


3. Details of any part that 
has given trouble and 
steps taken to remedy 

at. 

2.a) What is the maximum tem-|Have no practical expe- 
perature considered prac-| rience of temperatures 
ticable im locomotive | over 680° F. 
work? 


b) What type and make of |At present Foster pyro- ats Pyrometers not no 
pyrometer is fitted, and is| meter is fitted to a 2 
it found necessary to fit | few locomotives. 
all engines with pyro- 


meters? 

c) What type of cylinder relief |Relief valves spring-loaded ae Cylinder _ relief 
valves, snifting valves or | to blow off at boiler Release rings f 
oye-passes are used? pressure. Snifting val- piston valve, 

ves of Gresley air compression re 
valve system. Bye- ves set to 


ass valve of Hen- 165 lb. wor 
drie’s system. ure. Snifting 
- | ted to heade 

valve fitted 

valve _ stea 

ee | nO cae Dart bee 

valve fitted, but afterwards rem 

pass valve, Fowler & Sanderson. 
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Australasia. Canada. India. 
New South Wales New Zealand Canadian National 
~ a at 2 ates ane é Ceylon G rn t 
yovernment Railways. Government Railways. Railways. Railway al 
a 
None in service. No superheaters giving 
temperatures in excess 
of 700° F. 
650° F. 650°—700° F. 750—800° F. 
yrometers not generally | One pyrometer by Ne- | Electric type, Bristol and 
fitted, used for tests of gretti & Zambra tried. Tycos. Not necessary to 
new engines. Not thought necessary fit all engines. 
to extend to all loco- 
motives. i : 
Jylinder release V seat | Spring loaded relief val- Poppet valves (World). 
type valve. 20 lb. in ves combined with cy- 
excess of boiler pressure. linder cocks. Snifting 


mifti 1 f = valves fitted just above 
ey Ce on" PRC steam chest. A small 
matic type. amount of saturated 
sye-pass valves not fitted. steam is introducad into 
each steam pips near 
snifting valve. This is 
controlled by screw 
down stop valve in 
cab. Bye-pass valves 
not used. 


= 
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India (continued). 


} QUESTION. : A 
Great Indian Pe 


Eastern Bengal : 
Oe te . Railway. 


. East Indian Railway. 
Railway. 


Chapter II (continued). 

l. Give particulars of any exper- None in use. None in use. None in use. 

imental swperheaters used, 

giving temperatures exceeding 
700° F. 

a) Results obtained, tempera- 

tures and amount of coal 


{ 
sawed, ; 
b) What modifications had to re oe se 
be made to (1, 2, 3, 4, 5). 
c) Hffect on maintenance (1, 
2, 3). : 
2.a) What is the maximum tem- 600° to 650° F. Pe. 650° F. standard.if) 


perature considered prac- 
ticable in locomotive work? 


b) What type and make of |Not necessary to fit all ts Steinl’s electrical pyj 
pyrometer is fitted, and is| engines. . eter; Schaffer and ti 
it found necessary to fit denberg, Superhelie 
all engines with pyro- | Corp.; Cambridge} i 


meters? dex thermometer. 
not when fitted witlf 
L. 8S. type superhe 


c) What type of cylinder relief |Hendrie bye-pass valve she Relief valve (fiz. 5) 
valves, snifting valves or| and an _ anti-vacuum Hendrie’s bye-pass vie 
bye-passes are used? valve is fitted on : (fig. 6). i 

header. 
QUESTION. 


Chapter III. — Feed water heating. 


A. — Heaters in which water is heated by ? 
combustion gases. : 
1. Number of engines fitted. 
2. Name of Makers of feed water heater. 


3. Results of tests giving coal and water 
consumption. Average temperature of 
feed water when leaving heater. 


4. Influence of heater on partial softening 
of feed water when leaving the heater. 


No Railways report any feed water heaters 
of this description in use. 


eee Has 1 eh 
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SS a a ae 
Malaysia. Japan. 
dras & Southern South Indian Federated Malay Japanese Government Government General 
ahbvatta Railway. Railway. States Railways. Railways. of Chosen.., 


eee ne rn errr SSS 


| 


None in use. No experiments. None in use. No experiments. No experiments, 
| | 
use 650—700° F. a 650? F. 550 C. taking into con- 
aye no experience sideration troubles to 
higher tempera- packing (and lu- 
re, brication in cylin- 
der) due to high 
} ’ temperature. 
meters not fitted bes Pyrometers not stan-|Mercury type, tension 
standard. dard. Portable ap-| type, and electric. 
; paratus by Foster| None give satisfac- 
Instrument Co., for; tion. Not found 
occasional testing. necessary to fit. 
x K. class have spring 
je’s bye-pass val loaded relief valve 
. Snifting valves on cylinder. Drifting 
wt fitted. Rely on valve on _ header. 
epass and steam 8. class have spring 
‘thing valve. (See loaded relief valve} - 
s. 5 and 6.) and bye-pass and 
vacuum valve on 


le 
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China: 
QUESTION. aac 
South Manchuria. Great Western Railway. | ¢ reer Railws 3 
Chapter III (continued). 
B. Exhaust steam injectors. 

1. Number of engines fitted. . i 1199 In addition to som 
older type engin 
recently built lo 
tives fitted. 

2. Name of Makers of feed water Davies & Metcalfe. Davies & Metcalfe. Davies & Metcalfe 

heaters. Superheater Co. 

3. Results of tests... . . Set — Coal economy 

~ ; Freight . . . 
Passenger eo 
No data for temp 
of feed water | 
boiler. 
4. Influence of heater on partial fr fewa ass ae, 


softening of water. 


Africa. 


QUESTION. 


Rhodesia Railways. ‘South African Railways. 


Chapter IIT (continued). 


B type. ‘ ee >> aacclll Ldap — 
Ly | a aa a et en ' ~~ - Tet (ial ee ened 
. : ~ a 
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ooOOOaoaoauQquququauauaEeEeeEeEOoOEOe—eeeeuOeeEOEeaeaeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


Great Britain and North of Ireland. 


sondon & North Eastern 
Railway. 


{. 250 engines fitted with 
exhaust steam injec- 
tors. 


Davies & Mofcalte: 


Coal economy : 
i ehOn 8 %- 
No data for temperature 
of feed water. 


‘No difference compared 
with ordinary injector. 


Great Northern 


Southern Railway. : 
: Yy of Ireland. 


254 No experiments 


Davies & Metcalfe. 


2 1/2 to 5% coal saving 
depending on service. 
10% water saving. 


1709 F to 190° F. 


No difference compared 
with ordinary injector. 


London Midland 
& Scottish Railway 
(Northern Counties 

Committee) . 


No experiments. 


Australasia 


New South Wales 
Government Railways. 


-Canada. 


Canadian 
National Railways. 


New Zealand 
Government. Railways. 


India. 


Ceylon 
Government Railways. 


RS SS I ES OR SS EL ELE EISELE ELE EERE DP IES ELDAR EEE 


470 
- Davies & Metcalfe. 


Road tests show that 
_when consistently oper- 
ated by enginemen con- 
sumption of coal redu- 
ced by 4.5% and water 
by 5.5%. Temperature 
of water 155° F. 
> 


. 


1 
Davies & Metcalfe. 


Exhaust injector tried but 
results did not justify 
its adoption. Further 
experiments to be made 
with latest pattern of 
exhaust injector. 


168 
Davies & Metcalfe. 
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China. 


QUESTION. oe x 
South Manchuria ; eee ndon Midland 
Railway. Great Western Railway.) & Scottish Railw: 


Chapter III (continued). 


C. — Exhaust steam feed water 
heaters, feed water passing 
through tubes heated on out- 
side by exhaust steam. 


1. Number of engines fitted . 


2. Name of Makers of feed water Superheater Co. 
heaters. 
3. Results of tests. . . . |Coal : 


4.6 1b. per 100 ton-miles, 
Cc irre only. 


4.9 lb. per 100 oS pe 
B type. 


t 


ae ee 
33.2 Ib. per 
miles, © type 


vical 
Li 
sth | See 


te? Oy), 


i‘ 
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Great Britain and North of Ireland. 


Great Northern 


London & North See. ee : 
Southern Railway. ~ Sageeee a: 


Mastern Railway. 


-2-8-0 type. Mineral | Tubular feed water hea- 
somolives fitted prior ters have been tried 


1922. Heaters un- in conjunction with | . 
actory and have pumps or hot water 
n removed. injectors but their use 


has been abandoned in | 
favour of exhaust in- 
jectors. 


London Midland & Scottish] 
Railway (Northern Counties] 
Committee). 
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4 
Africa. 

QUESTION. oe A 

Rhodesian Railways. South African Railways. Caveraiivend iw 

| 

x 

A: 

= 

Chapter III (continued). 4 
C type: | 
i 


1. Number of engines fitted. .| oe ‘: 24 -- 2.8-2. 


2. Name of Makers of feed water | 
heaters. 


—_ 


Australasia. 
New South Wales New Zealand 
Government Railways. Government Railways. 


see 
ate 


~ Canada. 


Canadian 
National Railways. 


ae 


357 Micon Ce 
” ? Coffin. 


India. 


Ceylon 
Government Railways. 


Malaysia. 


QUESTION. 


Federated Malay States 
Railways. 


Chapter III (continued). | 


Cc. — Exhaust steam feed water heaters, feed- | 
water passing through tubes heated on 
outside by exhaust steam. 


a) Steam driven pump. . . ae i C—a) Steam driven pun 


b) Mechanically driven pump . 


¢) Rotary pump, steam or mechanically 
driven. 


1, Number of engines fitted. . . . . . 20 «L» class. 


2. Name of Makers of feed water heater. . | Weir. 


3. Results of tests. . . . 


Rte Sl Vain eo Reatis, ay piv easai” an 
es eat ngbiagea, ott. = 4c, - E 


ee ae aE 
-” rio a 4 ¢ oa bed 
ss. q oa ae 4 
4 V4 Bes 


eas by 


te 


r 


ae 
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CT 


Japan. 
ypanese Government Railways. Government General of Chosen. 
Mechanically driven. C—a) Steam driven pump : 
type was used for some en- Special exhaust steam heaters in 
es, but the maintenance was which exhaust steam passes | 
easy as troubles due to ex- through tubes and heats feed 
sive water pressure created by water in tank which is situated 
mechanically driven pump and partitioned in tender, hot 
ld not be overcome. water being pumped by steam 
pump. 
| 
“| 
| 
94 } 
Vihonsharyo Kaisha. ae Superheater Co., U. S. A. 
an injector and gives nearly same result for each type. No economy in coal and water 
: consumption experienced compar- 
— ee Ave! ase temperature able with engines of the same 
an sae a a Pit cees eater type equipped with ordinary 
47.4 90°C. . (Onupgrade |  Mector. 
45.0 920. of rat.25/1000. 
po ae on level : 
10.0 87 C. As 
le partial softening of the feed water before its introduction into No information available. 
boiler is not known numerically. 
lo trouble has been encountered. . tas 
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= 
China. By 
4 
QUESTION. 

South Manchuria Great Western London Midlan 
Railway. Railway. & Scottish Rail Ww 
Chapter III (continued). : 
D: Exhaust steam feed water 7 
heaters in which exhaust a | 
steam comes into direct con- i 
tact with feed water. ~ 

1. Number of engines fitted. . Two 4-6-2 type. Nil. 6 old type. 

Eleven 2-10-0 type. 2 new type 

2. Name of Makers of feed water | Worthington Pump Co. ee: - ‘Dabeg. 
heaters, Yamamoto Pump Factory. 


3. Results of tests. . . . .| Worthington—Coal. a 
| 4.4 Ib. per 100 ton-miles, 89 % 
with pump. 
4.62 Ib. per 100 ton-} 
miles, injector. 
|\Water : : ; 
| | 35.6 1b. por 100 ton-miles, : . _ 


“Fase: tb. per - 100tone 

miles, injector. } 

| Average | 
BT Cs onleneneadd 


aie Pike joo T Vries & a eur sone 
| Ot Pas, PR ty PA «past epee) 
|| viata a NTE hee. 
| ee le a or 0A 
ad oe agnsind 
i ee C a il; 
< WEs hy 7 * > | 


. 
7 ot Welliediin 
i 


i eg 


| » 
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eee ee ee ee 
| Great Britain and North of Ireland. 


London & North ; ssc Lees Great Northern London Midland & Scottish 
Hastern Railway. Southern Railway. ofa roland. Railway (Northern Counties 
Committee). 


ST 


ind’ 2. 198 
oO. F. I. fitted to: 
ivee 4-6-0 express pas- 
; Senger ; 

vo 4-4-2 express pas- 
; senger ; 

vo 4-6-2 express pas- 
senger ; 


‘thington fitted to : 54 Weir pumps. Drummond feed water 
ne 2-8-0 mineral ; 144 Crosshead pumps. heater. 

ne 4-6-0 passenger ; 

ne 4-4-2 passenger. 

veg fitted to one 2-8-0 

1ineral one 4-4-2 pas- 


snger. 
JO. F. I. gave economy No comparative tests. Pumps unreliable. 
i 10 % fuel on ton- Apparalus removed. 


tile basis. 

rthington economy of | No difference compared 
% fuel on ton-mile with injector. 

isis. 

seg gave economy of 

to 8% fuel on ton- 

ue basis. 


vage temperature of 
eed water heater : 

0° F. — Dabeg. 

40 F. — Worthington. 
89 F.— A.C. F. I. 
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China (continued). 


QUESTION. 4 
London Mi 


South Manchuria Great Western Railway-| ¢ goottish 


Railway. 


4. Influence of heater on partial 
softening of water. 


5. a) What type of oil separa- |8) Worthington. 
tor is used? Centrifugal. 


Yamamoto. 
Sumiyama oil sepa- 
rator. 

b) What amount of oil re- ‘ a =e ara). 
mains in the steam ’ 
after passing through 
the separator? 

c) Has this led to any ill iu Sad 
effects? ; 

Africa. 
QUESTION. + 


| Rhodesian Railways. |.South African Railways. 


Chapter III (continued). i. ; : a 


'D: Exhaust steam feed water 
| heaters in which exhaust 
steam comes into direct con- | 
tact with feed water. 
1. Number of engines fitted. . tre 
2. Name of Makers of feed water | — 
heater. : | 


3. Results of tests . . . 
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: i a 
Great Britain and North of Ireland (contiiwed.) | 


See North Eastern = Riess Great Northern London Midland & Scottish 
Railway. Southern Railway. Oe lvetand Railway (Northern Counties 
Committee), 


SLL LL a ee | 


No figures available. 


| Dabeg : Dabeg type. None. 
— Worthington 
Worthington type. 

1A. C. F. I. : Multiple 


Vee plate. | 
' Negligible. | 
No. No 

Australasia C vada. India 

New South Wales New Zealand Canadian Ceylon 

yovernment Railways. Government Railways. National Railways. Government Railways. 
113. 
Worthington. 


No results of tests. 
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a 
Malaysia. a 
QUESTION. is 
Federated Malay States. 4 


Chapter III (continued). 


D. — Exhaust steam feed water heaters in which the d 
exhaust steam comes into direct contact with the ‘ 


ve 

feed water. 4 

1. Number of engines fitted . .... +... -. 2. , 

2. Name of Makers of feed water heater. . .. . Worthington-Simpson driven by steam pump 
Bre ICSU GeO fried CBE Goce memransem ammo ears mca a tg a 


vee 


4. Influence of heater on partial softening of water . 


5. a) What type of oil separator is used with feed ~ Maker’s patent. 
water heaters of type D? 
b) What amount of oil remains in the steam after — : 
passing through the separator? pe 
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Japan 


Japanese Government Railways. 


| 
1 
jYpen exhaust steam feed water heaters in which exhaust steam blown from 
| special nozzle, comes into contact with feed water in tank, which is situated 
| and partitioned in tender and the hot water is supplied to boiler by steam 
driven pump. 
294. 


Japanese Government repairing works. 
Kawasaki Manufacturing Company. 
Mitsubishi Dock Yard Company. 
Osaki Kisha Seizo Kaisha. 
Hitachi Engineering Company. 
° Nihonsharyo Kaisha, 


Results of tests similar to those reported for feed water heaters of C type. 


Not known numerically. 


‘Oil separator is a rectangular vessel which contains several special guide vanes 
and a towel. ‘The direction of steam flow is changed by the guide vanes and 
oil is separated. The remaining oil is absorbed by the towel when the steam 
passes through it. It is required to renew the towel often. This separator 
can be used without towel. 

Some tests show that oil content in exhaust steam passed the separator with 
towel is : 0.7 0.8 


to 


100 000 100 000 


Government General 
of Chosen. 


ie 


Worthington-Simpson 
heater. 


No economy in coal and 
water compared with 
engines equipped with 
injectors. 


No information. 


Worthington Feedwater 


Co’s type. 


Great Britain and North of Ireland 


ondon & North Eastern 
Railway. 


Great Northern of 


Southern Railway. Treland 


wees fl ry 


Exhaust steam injector 
preferred for a number 
of reasons : 

Simplicity. 

Absence or moving parts. 

Light weight. 


As regards feed water 
heaters properly speak- 
ing there is still insuf- 
icient experience to 

state which design is 

giving the best results. 


i 


Compactness. 
Reliability. 
t Small cost and upkeep. 
g Readily changed without 
7 detaining engines in 


shed, ete. 


London Midland 
& Scottish Railway 
(Northern Counties 

Committee) . 


Chapter III (continued). 


7. Of types of feed water heaters ! 
tested, which is preferred, ° 
with reasons. 


Africa. 


- 
= 


South African Sudan Governmen):* 


» ate Raz rawvd =f 4 
Rhodesian Railways. Railways. Railways. 4 


No reply. No reply. No reply. 


India (continud\ 


tb 


Eastern Bengal East Indian Great Indian 
Railway. Railway. Peninsula Railwayy) 


o 
No reply. No reply. No reply. 
Japanese Gove 
| 
Type C-a, — Closed type exhaust steam feed water heaters, driven by pi 


steam driven. 


Type C-b. — Exhaust steam feed water heaters driven by mechanically d 
pump. = 


| Type C’a. — Special exhaust steam feed water heaters, heating water p 
tioned in tender, driven by steam pump. 


. — Particulars of air 


No Railways reported any experiments with air preheating. 


oe | 


Australasia. Canada. 


India. 


New South Wales New Zealand Government 


Canadian National 


Ceylon Government 


1 Mahratta Railway. 


(Government Railways. Railways. Railways. Railways. 
No reply. No reply. No reply. No reply. 
Malaysia. 
aie Rr S » : ’ ' 
ee © Southern South Indian Railway. Federated Malay States Railways. 


No reply. No reply. 


Results from direct contact type have not been 
obtained as yet. 


Japan. 


it Railways. 


C (steam driven pump) is preferable for main line through working, 
sceount of simplicity in handling, fewness of troubles and good saving 
voal consumption. The heaters of types C’a and D contain a much 
rer quantity of hot water than type C (steam driven pump). This 
3 good effects on coal saving for local train service as the hot water is 
lable when engine is drifting (very frequently in mountainous dis- 
ss) or starting after long and frequent stops. For local train service 
is preferred to the type C on account of the above mentioned reason and 
| preferable to type D by reason of easier handling and maintenance. 


Government General of Chosen. 


No reply. 
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China. 
UESTION. 
: South Manchuria, Great Western London, Midland a 
Railway. Railway. & Scottish Railwafit 
eee ; 
Chapter V. — Valves and valve 
gears. 
. : i ; y 4 Originally one Claug/gi 
1. Give particulars of any wm- No reply. No reply. mii : ai 
corcion form of steam distri- ty pe 4-6-0 express ‘ 
bution valves and exhaust senger engine was ff 
valves such as poppet valves, ed with Caprotti @ 
etc., introduced since 1922, gear. In comparyi 
and results obtained as re- with another eng c 
gards : the same class, ga ; 
saving of 22 %. ] : 
a) Steam economy . . - = -; further engines ; 
been fitted witht 
b) Reduction in maintenance . improved boiler, 
Caprotti valve gs 
c) Improved accessibility . . . These engines ff 
being tested agagl 
similar engines, 
fitted with VE 
schaerts valve geaj” 
2. Give particulars of any im- A ose The following stane 
proved form of valve gear engines have long 
introduced since 1922, and vel Walschaerts 
ive the following inform- gear : ~ 
Bon : f : : Royal Scot 4-6-0 pas 
ger. 
a) Table of valve events. . . ae tender mixed t 
IC. 
b) Results obtained and com- 2-6-4 passenger tank 
parison made with loco- 
motives fitted with ordi- ; b) The above e 
nary type of valve gear. : have proved eco 
cal and can be w 
c) Comparative cost of running with a high expa 
maintenance, ratio without exe 


compression an 
‘ riding. We have 
engines of the sg; 
type with short v. 
travel and r 
under similar 
tions to obt 
exact comparison ¢ 
in coal consum} 
or maintenance. — 


— 


| 
| 
| 


Great Britain and North of Ireland. 


tondon & North Eastern 
Railway. 


sentz poppet valve with 
1 oscillating drive have 
been fitted to a num- 
| ber of engines of re- 
¢(eent design. These 
have given satisfaction, 
sentz poppet valves dri- 
yen by a rotating cam 
shaft have been fitted 
i to two 3-cylinder engi- 
nes of the 4-4-0 type. 
! express passenger en- 
gines of the 4-6-0 type 
are being fitted with 
Caprotti valve gear. 
No definite results are 
yet to hand. 


conger valve travel to- 

gether with increased 
lap has resulted in 
coal economy with 4- 
6-2 express passenger 
engines. 


it) See tables IIT and IV | 


giving valve events. 


2) No results yet avail- 
able. 


we 


* 
— 
& 


Southern Railway. 


Have not adopted any 
form of poppet valve. 


Long travel piston valves 
in conjunction with, 
the ordinary Wal- 
schaerts or Stephenson 
valve gear have been 
used for new engines 
since 1917. 


Great Northern 


—————————— | 


London Midland & Scottish 


Railway (Northern 
Counties Committee). 


No change has been ma- 
de in valves or valve 
gears since 1922, but | 
standard piston valves 
with Walschaerts gear 
have been used. 


VI—308 
Neen ee errnreeerennaaannnnnn L 
Africa. 
QUESTION. ae. 
Rhodesian Railways. |South African Railways. Mt oe of 
sa 
Chapter V (continued). : 
l. Give particulars of any im-|Lentz poppet valves are|Lentz poppet valves were None fitted 3 


proved form of steam distri-| fitted to some of the| fitted to one engine. 
bution valves and ewhaust| more recently built lo-| The results obtained 
valves such as poppet valves,| comotives and are still| were not outstanding, 


etc,, introduced since 1922} under trial. as trouble was at first 
and results obtained as re- experienced with bro- 
gards : : ken valves although 


this fault now appears 

to have been overcome. 

Dynamometer car tests 

indicated little if any 

advantage over piston 

valves at the tempera- 4 
ture and pressure used é 
on the engine in ques-| ~ 


tion. 
a) Steam economy .... . as awe pat 
b) Saracen in maintenance . ee ae . ae. 
c) Improved accessibility . . -| ose nee : as 


| 2 Give particulars of any im- ; The standard valve gear 
proved form of valve gear is of the Walschaerts] 
introduced since 1922, and type and no other type! 
give the following inform: oe been Peace 


New South Wales 
Government Railways. 


None fitted. 


No experiments 


Australasia. 


New Zealand 
Government Railways. 


have 
been carried out with 
poppet valves, the 
valve gears in use 
being Walschaerts and 
Stephenson. 
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Canada. 


Canadian National 
Railways. 


None fitted. 


India. 


Ceylon Government 
Railways. 


None fitted. 


] 


9776 
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QUESTION. 
Bastern Bengal Railway.| East Indian Railway. 


Chapter V (continued). 


1. Give rticulars of any im- |Noremarks. No improv- None fitted. _ | Regret we have not b 
pee ed form of en ed ed form of valve or permitted to intrc 
bution valves and exhaust valve gear introduced. poppet valves or 
valves such as poppet valves, improved fo: 
etc., introduced since 1922, steam distributio: 
and results obtained as re- ond the ordinary W 
gards : schaerts gear witl 

ton valves. 


a) Steam economy . ... . o os P os 
b) Reduction in maintenance . oe : oe es 
c) Improved accessibility. . . ; ee pee } ope 


2. Give particulars of any im- ae po nt =f 
\ proved form of vale gear| . 
| introduced since 1922, and | er | 
1 give the following inform- | - 
‘ ; price, : nd sate! orcs I itt | 
= «7 - 


a) Table ah valve ‘events . 


but some trial 


Railway. _ States Railways. Railways. of Chosen. 
in use at pre- Na experiments on the/It is proposed to Nil. Nil. 
lines indicated. adopt Caprotti val- 
ve gear. 


of Lentz valves 
been ordered 
soods and pas- 
sr locomotives. 


any on (ase 2s . 
| 
—_- a ' : | i 
=A No pene Aes Walschaerts gear is in| Nil. fms Nile | 
: ve been made on| use with Gresley] i TR, ohh pen ie to | 

Q the standard Wal-| drive for the centre| a 4 ke a TE 


> 
J 2 | 
. , 
’ <n 
7 
Hi 
: = 
- _ 
. 
7 os 


eee en tee 
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Malaysia. Japan. 


South Indian Federated Malay |Japanese Government] Government General 


schaerts valve gear) 


eylinder in 3-eylin-| 
at present in use. | 


der locomotives. 


4 : | ba iow ‘stb ids. 


ice 


China. 


QUESTION. 


London, Mid 


South Manchuria Great Western Railway. & Scottish Re 


Railways. 


Chapter VI. — Arrangement 
of front end. 


1. Submit drawing of standard 
smokebow layout. 


2. Give particulars of any ewper- Nothing to report. |Experiments are being 
imental blast pipe arrange- | carried out with Kyla- 
ments in use. And results of la blast pipe on express 
experiments on : l passenger engines. 


a) Smoke box vacuum. . . .|4!/ of water at the out- eas 
side of diaphragm. 
2 3/8! of water at in- 
side of diaphragm. 


b) Size of chimney and Pi. Size of chimney deter- 
coat pipe. | mined from PoHeE hor- 
se power. 


¢) seers, of top of blast pipe | 
nozzle above or below | 
entre line of boiler. 


“at small: | 


Great Britain and North of Ireland. 


London & North 
| Eastern Railway. 


rere 


(periments are being 
sarried out with Kyla- 
sa blast pipe and an 
smproved form of Ky- 
ala blast pipe known 
as _Kylala-Chapelon. 
(Results so far satisfac- 
Lory. 


‘periments between 2- 
eylinder and _ 3-cylin- 
ler engines have shown 
chat a more even va- 
suum resulting in coal 
sconomy is obtained 
with 3-cylinder  en- 
zines. 


Southern Railway. 


No experiments. 


Various deflectors tried 


in front or behind 
chimney, but no bene- 
fit found. Most effec- 
tive means of lifting 
smoke and exhaust 
steam is by means of 
vertical plates on 


Great Northern 


of Ireland. 


No reply. 


each side of smoke box, | 


fixed near outside of 
platforms (see fig. 15). 


London Midland & Scottish 
Railway (Northern Counties 


Committee). 


No experiments. 
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Africa. 
QUESTION. 
Rhodesian Railways. |South African Railways. pee 
' 
Chapter VI (continued). 
1. Submit drawing of standard ees one a 
smokebow layout. 
| 2. Give particulars of any exper- No experiments, ce S | Lewis blast pipe h 
imental blast pipe arrange- ‘ installed on | 
ments in use. And results of e 
experiments on : 
| 
i 
| a) Smoke box vacuum . . 5 te ae ! os Pomiatien @e 


b) Size of chimney ond pera be so Rental : oo | | os 

coat pipe. | | as 
e) Height of top of b 
iy ee r ae f 
Limi aay 


Tae ee 


opr e Faecal 3: 


Australasia. 


New South Wales 
sovernment Railways. 


New Zealand 
Government Railways. 


xperimental blast pipes| No experiments have 
have not been fitted. 


been carried out, 


Canada. 


_ Canadian National 


Railways. 


India. 


Ceylon Government 
Railways. 


Date 
VI—316 
a 
India (contin: 
QUESTION. 4 
Eastern Bengal Railway.| East Indian Railway. aan ind 
. 5 
Chapter VI (continued). 
1. Submit drawing of standard Fe Front end of all our tas 
smokebow layout. classes of locomotives 


designed to Goss’s for- 
mula which has been 
adopted and _ proved 
very satisfactory. 

2. Give particulars of any exper- No experiments. et No experiments. 
imental blast pipe arrange- “ 
ments in use. And results of 
experiments on : 


a) Smoke bow vacuum. . . .| a a 


b) Size of chimney and petti- | 
coat pipe. = 


YTX3 
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Iras & Southern 
hratta Railway. 


South Indian 
Railway. 


No experiments. 


Malaysia. 


Federated Malay 
States Raibvays. 


Experiments have 
been carried out 
with locomotives 
fitted with jumper 
caps. The height 


of the blast pipes 
has been consider- 
ably reduced, giv- 
ing fuel economy. 
Mean fuel con- 
sumption per 100 
ton-miles : 

20.9 old pattern long 
pipe. 

16.5 short pipe 
jumper cap. 


and 


with that of circular section. 


Japan. 


Japanese Government 
Railways. 


Iixperiments have 
been carried out, 
the sizes of blast 


nozzle and chimney 
being designed ac- 
cording to the for- 
mula of Strahl and 
Von Borrie. The 
results of both de- 


signs practically 
coincided. Experi- 
ments on several 


different shapes of 


eross section of 
blast pipe have 
been carried out 


but no better result 
was obtained than 
Cir- 


cular section adopted as standard. 


b) Long pipe : 
Chimney smollest dia- 
meter 1_/, 
Petticoat-nil. 
Short pipe : 
Chimney smallest dia- 
meter 12/, 
Petticoat-10 7/8”. 

c) Long pipe: 
1/-3/8" (above). 
Short pipe : 

1 7/8” (above). 
d) Long pipe : 
3/-4 11/16". 


Short pipe : 


2/-2 7/8! at the waist of petticoat. : 
Note : Lignite coal of 9000-10000 B. TU 


eee 


} 
Government General 
of Chosen. 
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en _ 


QUESTION. 


Chapter VII. — Miscellaneous. 
A. — Compounding. 

1. What system of compownd- 
ing, if any, has been made 
standard, and giwe particu- 
lars, as follows : 


-a) Number of H. P. and L. P. 
cylinders. 


b) Ratio of diameters . 
c) Volume of clearance space. 


d) Valves gears used either 
joint or separate. 


e) Out off in H. P. and L. P. 
cylinders. 


{) Steam pressure used 


2. Give results of any trials and 
especially : 


a) Saving of fuel . 


b) Saving of water . ; 
c) Effect on maintenance cost. 


3. Give particulars of mainten- 
ance and first cost. 


4. Are experiments being made? 


5. Have experiments enabled 
i decision to be arriwed 
at 


6. Is intermediate superheating 
being poner 


China. 


South Manchuria 
Railway. 


No reply. 


Great Western Railway. 


No reply. 


London Midland %& 
Scottish Railwéli. 


The following partifn 
apply to 4-4-0 sta Tr 
compounds which 
a standard class ¢& 
L. M. S. for exis 
work with trail’ 
moderate weight.|>" 


frames. 


HP. 19d 26M.) 

L. P. 214 >< 260m 
Ratio: 1: 244 

16 % H. P. cylinds 
9% L. P. cylina 


phenson gear. 


Full gear 87 % 
80 % L 
Both gears controll) 
one lever. 
200 lb. per square 


18 % to 20 % of 
over simple engir 
similar power. 


No exact date 


We have no exactly 
lar class of simp) 
gine with wh 


is a standard ¢ 
for certain clas 
work. ; 


No intermediate sg: 
heating tried, 


9785 


rye 


Great Britain and North of Ireland. 


London Midland & Scottish] 
London & North : Great Northern 
astern Railway. Southern Railway. oe er Trolank: Railway ie Bee a Counties} 


Yo system of compound- None in use. 
ne has been made 
andard, 


No reply. No modern compounds | 
have been built on this | 
line, but there are a | 
number of two-cylin- | 
der Worsdell-Von Bor- | 
rie type in use, but | 
these cannot be consi- |{ 
dered modern designs | 
and details are conse- || 
quently not given. 


4 —eoF meee: Mes } 
feet ae sen 
eg etal | 


| 


1 
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Africa. 
QUESTION. 
; : South African Sudan Governmer 
Rhodesian Railways. Railwsyi Roe 


Chapter VII. — A. Compounding. 
(Continued.) 


1. What system of compouwnd- 
ing, if any, has been made 
standard, and give particu- 
lars, as follows : 


a) Number of H. P. and L. P. 
cylinders. 
b) Ratio of diameters . 


c) Volume of clearance space. 


d) Valves gears used either 
joint or separate. 


e) Qut off im H. P. and L. P. 
cylinders. 


f) Steam pressure used 


2. tive results of amy trials and | 


especially: 
a Suenngas Nek, 


No compounds in use. |Apart from Mallet engi- 
nes, compounding is 
not used. No Mallets 
have been ordered sin- 
ce 1922. 


No compounds i 


Australasia. 


Canada. 


India. 


New South Wales 
Government Railways. 


SS A SS ES RE SRR A SS A SE ES OS 


No compounds in use. 


No. 


Canadian National 
Railways. 


New Zealand 
Government Railways. 


Two classes of com- 
pounds: A and X 
classes, 


pounded. 


a Mets NP, Giraal GE Ib, IBS 


A class 

dale dee, (bare. by BS Moe 
X class = 
Eee 22 Tyee 22 


Valve gears for high and 
low pressure cylinders 
on each side _ being 
driven through one 
arm. Walschaerts val- 
ve gear. 

Two separate sets of re- 
versing levers used so 
that cut off can be va- 
ried independently. 


Class A — 225 lb. 
Class X — 230 lb. 


Trials which have been car- 


ried out with A class com- 
pound locomotive shew 


that the simple locomotive has been more economical in all 
departments, but the trials were not of a conclusive nature 
as the simple engine was fitted with a superheater whereas 


the coumpound was not superheated. 


The Railway Company 
prefers simple locomo- 
tives to compound lo- 
comotives. 


NO. 


Only two engines com- 


Ceylon Government 
Railways. 


None in use. 


9788 
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India (contin 


QUESTION. Pl 
Great Indian - 


astern Bengal Railway.| East Indian Railway. Peninsula Rain 


5 
4) 
Chapter VII. — A. Compounding. : 
(Continued.) @ 
1. What system of compound-| No compounds in use. None in use. None in use. 


ing, if any, has been made 
standard, and give particu- 
lars, as follows : 


a) Number of H. P. and L. P. es ae ie 
cylinders. 
b) Ratio of diameters. . . Fes ene oe 


c) Volume of clearance space. 


i d) Valve gears used either 
! joint or separate. 


e) Cut off in H. P. and L. P. 


| cylinders. 
f) Steam pressure used oS 
‘|| 2. Give results of any trials and “| og 
i especially : ae 
‘ a) Saving of fuel. . . . | oa ase oe 
ae | | ae 
| | a 
| , 


Pe ae ee 
Lise teadion eT gt 
ayant A eek li ae 
al alae 1 Gite 


a 
a 
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dras & Southern 
ahratta Railway. 


None in use. 


Malaysia. 


Japan. 


South Indian 


Federated Malay 
Railway. 


States Raibray. 


No experiments on!2 Mallet articulated 
the lines indicated.; compounds. 


oH Poem p 
H. P. 13”-1. P. 19”, 


Gear jointly operated 


by one reversing le-} 


ver. 
180 1b. 


Mallet, “consumption 
lignite coal. 


\14.6 db per 100 ton-| 


Bea nce r ee superheater| 
| Pacific, 16.5. 


|Mallet, eZee ao 
: aes 6. 
Super: La per| 


Japanese Government] Government General | 
Railways. of Chosen. 


A few 


pounds, Baldwin in 1906. 


oo 5 Vale Meee = ep Ws 1 


cy In ISR WEL, 12. Sl) Way 
SS Ie6G55 


If. P. 66 cubie inches. | 
L.P. 184 cubic inches. | 


a eco Stephenson joint ty- | 


2 pe. 


oo H. P. 84 % full gear. 


Mallet com-| 6 compounds made by 


200 1b. 


a 
— 


| No els of which re- i 
| sult may be of prac-_ { , 


tical interest. 


| 


1 
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China. 
QUESTION. E | 
South Manehuria Great Western London Midland § 
Railway. Railway. Scottish Railway. | 


Chapter VII. — B. Combustion 
in fireboxes. 


1. Please give particulars and 
results of any experiments 
on: 


a) Ash pan openings . 


b) Grate openings or firebar |Finger grate bar 3/4” 
pp tte special type | spacing. : 
of fire 


Langer system cf _ 
bustion control is. 
tried on one er 
steam blown into 
box to improye tu 
lence. 


Vi—325 
Great Britain and North of Ireland. 
1 < London Midland & Scottish 
Southern Railway. London S North Eastern Great Northern Railway (Northern Counties) 
: ailway. = of Ireland. Committee). 
ee 
No reply. No experiments. 


experiments” made. 
5 % of grate area 
‘ovided. | 


Drop grates have been | 
fitted to a number of —} 


‘to be easily cleaned. 
aah ’ ; 
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: 
Africa. ; 
QUESTION. =| 
Rhodesia Railways. |South African Railways. paises “a 
Chapter VII. — B. Combustion 1 
in fireboxes. 
(Oontinued.) 


1. Please give particulars and 


results of any experiments 
on: 


a) Ash pan openings . 


b) Grate openings or firebar 


spacing or special type | 


of firebar. 


€) Brick arches 94 tee 


No results available. 


No results available 


Ash pan openings made 
variable. 
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Australasia. 


Canada. 


India. 


New South Wales 
pvernment Railways. 


esign which provides 
r 1 square foot of 
umper opening to 
sq. feet of grate area 
is been found most 
itisfactory. It was 
sidered advisable to 
stain this ratio by 
viting vents in each 
de of ash pan to 
ipplement the area of 
“mMper Opening on cer- 
in classes of engines. 


king grates of box 
sign are fitted with 
raight cast iron bars, 
1e former being locat- 
| in the front end of 
ox. A drop grate is 
corporated to facili- 
ite cleaning of the 
re. Space between 
rebars 7/8” to 11/8”. 


riek arch is fitted in 
i¢ firebox of all loco- 
otives in service, and 
supported on studs 
rewed into each side 
eet. 


vision is not made to 
duce supplementary 
r through the arch, 
it a small opening is 
ade in front on each 
de through which 
iwticles of small coal, 
hes, ete., may fall 
ick on the fire grate. 


k arch tubes are 
t at present fitted. 


Not provided. 


k- 


New Zealand 
Government Railways. 


The Railway Department 
has found that the pro- 
vision of openings at 
sides of ashpan under 
foundation ring, in 
addition to the front 
and back ash pan doors 
has given most bene- 
ficial results. 


Standard 
SwAae?. 


spacing is 


Brick arches carried well 
back towards the door 
are employed. 


Supplementary air is not 
carried through the 
arch. 


Arch tubes are ‘not em- 
ployed. 


Supplementary air is not 
carried through the 
back plate excepting 
through yents in the 
fire doors. 


Canadian National 
Railways. 


15 % of grate area for 
ash pan openings. 


Ceylon Government 
Railways. 


India (conti Mu 


QUESTION. ; 
Eastern Bengal East. Indian. Great Indian Peni: 


Railway. Railway. Railway. 


Chapter VII. — B. Combustion 
in fireboxes. 


(Continued.) 


1. Please give particulars and me No results. 
results of any experiments 
on : 


a) Ash pan openings . 


b) Grate openings or firebar 
spacing or special type 
of firebar. 


ce) Brick arches . 
d) Supplementary air through 


arch, 


e) Brick arch tubes. . : aie Teenie ie ae 
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| 
Malaysia. Japan. 
\ ladras & South South Indian Railway. Federated Malay States Japanese Government 
iratta Company. Railways. Railways. 
No results. cea az ea 
1 
ie set a8 Ash pan opening 15 % 
of grate area for new 
locomotives. Some ex- 
; = i periments show that 
the larger the opening 
the better. 
) oe ets | Rocking grates fitted on on ‘ 
S. class engines. | 
bee ang Brick arch, ete., under i oeee + ; = —— 
: trial. : : aaa 


Arch tube pee iio fr wit 23 ae ig aa 
SES i ; Cees ea. aie 
es { 7? | ate Eg 5 asd “i antote 

Ses ee om nateot t= 


a 


ae POA} Die 


2796 


VI—530 
China. | & 
QUESTION, . = 
South Manchuria Great Western London Midland fy) ' 
Railway. Railway. Scottish Railway 
Chapter VII. — C. Circulation : 
in boilers. = 
os 
Has any device been tried to im- |Two 2-10-0 type engines No results. In 1924 a thermic sy 
prove the circulation of the| equipped with Nichol- was fitted to a 
water in the boiler, such as : son thermic syphon. Claughton class 
Arch tubes, thermic syphons, etc. gine. 
Give results of tests and give par- | By stationary tests the Considerable trouble 
ticulars of effect on the first | thermic syphon proved experienced due 
cost and cost of maintenance. to be more effective} leakage at the flange joints, and it was te 


than arch tubes, but} out. ‘Arrangements are being made for fu 
by running tests there; tests with thermic syphons as used in Am 
was found to be no (United States) with a view to ascerté 


difference between whether on the narrow fireboxes of the L. 
them. it would show any advantage. 
Africa. 


QUESTION. 


: | Rhodesian Railways. |South African Railways. ee 


| Chapter VII. — C. Circulation 
in boilers. 
|| (Continued. ) 


| Has any device been tried to im- oo arch tubes have el tubes fitted to some} N 
| prove the circulation of the | been fitted in the fire-| of the later type en- , 
| water in the boiler, such as : box of our latest type} gines. 

|| Arch tubes, thermic syphons, ctc.| of locomotive. 


Btu results of tests ig gue par- |It is noticeable that the|No exact tests have veen| 
— ticulars of oF ma he first| oilers steam m made. 
. cost taal cost maintenance, | freely. : 


Great Britain and North of Ireland. 


pndon & North Eastern 
Railway. 


Southern Railway. 


No cireulation devices 
such as arch tubes or 
thermic syphons. 


Great Northern 
of Ireland 


No reply. 


London Midland & Scottish} 
Railway (Northern Counties! 
Committee). 


No special devices tried. 


Australasia. 


Canada. 


India. 


New South Wales 


“Government Railways. 


New Zealand Government 
Railways. 


Canadian National 
Railways. 


Ceylon Government 
Railways. 


0 action in this direc- 
tion has been taken. 


No experiments have 
been carried out. Ni- 
cholson thermic  sy- 
phons are being fitted 
to some locomotive 
boilers which are 
shortly to be placed 
in service. 


Arch tubes are in general 
use. A number of en- 
gines fitted with ther- 
mie syphons which are 
giving satisfaction. 


No reply. 
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QUESTION. 


Chapter VII. — C. Circulation 
in boilers. 


(Continued.) 


Has any device been tried to im- 
prove the circulation of the 
water in the boiler, such as : 


Arch tubes, thermic syphons, etc. 


Give results of tests and give par- 
ticulars of effect on the first 
cost and cost of maintenance. 


Effect on boiler cleanliness . 


India (contin 


East Indian Railway. 


Arch tubes. 


No reports received. 


@ a 


Eastern Bengal Railway. Great ee ; am 


None fitted. 


Security arch tube 
been fitted to x 
gines just recei 


_ No data is aval 


eke 


Sivecgead ,. 


LOY 


a Vi 335 
7 
a 3 
| Malaysia. Japan. 
RS ,& Southern South Indian Federated Malay | Japanese Government| Government General 
i. tta Railway. Railway. States Railways. Railways. of Chosen. 


‘Arch tubes fitted,|Arch tubes fitted on|Some engines fitted| Almost all boilers are J 


tubes. 
primarily for carry-| Q.K. and S. class} with 3 arch tubes| equipped with arch 
ing the brick arch.| engines. | of 3” outside dia-| tubes. 
- meter. p 
| tests have| ‘No tests have been| = The first and main- 
carried out. conducted. tenance cost is not 
* high. : 
“09 es as Effect on circulation cas 
ng i of water,  boiler'| = 
cleanliness, and | segura 


boiler capacity is| | 
~ not known numeric-} 


Peecaliiy | 


mags oe ene one afte ee ee 
= = y a | i. 


_ Ba 


| 
+ os 


_ 
y's 


oC 


aoe 


eile eetatg ita: See gee 
a jon e = ie he — oy aon t 2 
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*. 
China . 
QUESTION. 7 4 
South Manchuria ; . ef London Midlanc¢ 
Railway. Great Western Railway. Scottish Railw 
Chapter VII. — D, Regulators. 
Describe any new arrangement of None tried, No new regulators tried.| ive engines fitt 


regulator adopted since 1922 
and attach the necessary expla- 
natory drawings. 


Give particulars of any improve- 
ment obtained both as regards 
ease and accuracy of control, 
steam tightness and freedom 
from wear. 


Have regulators controlling the 
steam on the superheated side 
been tried? If so, describe 
arrangement and give particu- 
lars of any additional stop cock 
on saturated side fitted. 


What has been the practical result 
of this arrangement both as 
regards the regulator proper 
and as regards the superheater 
elements? ; 


« Owen » type 
tor. (See fig. If 


Easier to open than 
valves and les: 
to breakage tha: 
ordinary double 

Experiments of toc 
duration as yet t 
particulars of we 


No trials have bee! 
with regulator 
the superheate 
the cylinders. 


tee 


Rhodesian ‘Railway. {South African Railways. 


VI—335 
Great Britain and North of Ireland. 
mdon & North Eastern . Cree : - London Midland & Scottish) 
Railway. Southern Railway. So ee n of Railway (Northern Counties) 
: Committee). 
yvuble beat regulators,| No new types in use. No reply. No new regulator tried. | 
Owen, Joco, and Hul- Control from saturated 
burd-Servo, have been side, 
mtried. 
soulator trials too re- 
ecent to express an opi- 
nion. 
ont end regulators are: 
»being fitted for trial. 
Australasia. Canada. India. 
New South Wales New Zealand Canadian National Ceylon Government 
Government Railways. Government Railways. Railways. Railways. 
To action in this direc- | The standard used by the ; on No reply. 
Bon has been taken. Railway is the double 
beat pattern. me ‘ 
a New locomotives having | Front end throttle incor- 
the Superheater Com- porated in superheater 
pany’s patented design header. 
of regulator embodied 
in the  superheater 
header are being de- 
signed and will shortly 
be put into service. 
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QUESTION. 


Chapter VII. — D. Regulators. 
: (Continued.) 


| Describe any new arrangement of 
regulator adopted since 1922 
and attach the necessary expla- 
natory drawings. 


Give particulars of any improve- 
ment obtained both as regards 
ease and accuracy of control, | 

| steam tightness and freedom 


India ( contina 


P - Indi BP a 
Eastern Bengal Railway.| East Indian Railway. Great Railway il 


A balanced regulator of|« Owens » balanced re-|<« Owens » balanced r 
« Owens » type. gulator valve. lators have been f 
to the new star 

type of locomotive 


‘No ‘data available. : ‘Giving good results. ; | Giving ‘sa 


Abe ‘ 


i 


Malaysia. 


Japan. 


imcadras & Southern 
lahratta Railway. 


South Indian 
Railway. 


Federated Malay 
States Railways. 


Japanese Government 
Railways. 


Government General 
of Chosen. 


valves 


beat 
‘Bnave been tried. 


“#uble 


ase of operation un- 
» doubted. 

ot enough  expe- 
rience to give parti- 

« culars of wear. 


26* 


« Owens » double beat 


valves have been 
fitted in some en- 
gines. 


Valves found not sa- 
tisfactory owing to 
the fact that they 
continually leak. 


eee 


Regulator gear incor- 
porated in header 
on S. class. 

Too early 
effect. 

A stop valve is fitted 
between boiler and 
header. The engi, 
nes have only been 


to say 


in use a few months: 


and no ill effects 
have yet been no- 
ticed. 


With an ordinary port 
too much steam is 
apt to be admitted 
to cylinder at the 
beginning of stroke 
of regulator valve, 
and engine some- 
times conveys cer- 
tain shocks to train 
at starting. To pre- 
vent this, a port 
was experimentally 
enlarged so as to 


have gradual in- 
crease of its open- 
ing area at the 
beginning of its 
stroke. This gave 
good results, but 


the outline of the 
port is still under 
consideration. 


None tried. 
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China. 


QUESTION. 


South Manchuria London Midland. 


Railway. Great Western Railway. Scottish Railway 
aa 

Chapter VII. ik. Steam dryers. 

Describe any arrangement of No reply. None tried. No steam separator 
steam dryer which has been dryers tried. 
tried and attach necessary draw- 
ings. 


Give particulars of any tests that 
have been made to ascertain the 

| reduction in the amount of |= 
water present in the steam | 
thrown out by such dryers. 


No steam dryer or sepa-|Tests with steam dryers Ne 
| rator in use. have not proved suc-| 
<< ces 1 lL A : =? ~~ - 

| > oo atte rented 


se et 


Sr Toa Se ees 


= 2p. 


Great Britain and North of Ireland. 


London Midland & Scottish 
Railway (Northern 
Counties Committee). 

a eee 


ondon & North Eastern q : . Greate Novtt 
Soke Southern Railway. SE ae ee 
Railway. 3 of Ireland. 


Steam dryers have Two types of steam No reply. No trials. 


been tried. Tests dryer tried, but 
showed no appre- neither had any per- 
eiable difference in ceptible result on 
the amount of wa- | superheat, water or i 
ter present in the | coal consumption 


steam thrown out when compared with 
by such dryers, engines not so fitt- 
probably due to | ed. The life of the 
lack of space avail- | elements is not at- 
able. fected. 

No results available. 


Australasia. Canada. 


India. 


New South Wales New Zealand Canadian National Ceylon Government 
»Government Railways. Government ‘Railways. Railways. Railways. 


Steam dryers or sepa- No appliances have No reply. No reply. 
rators have not been tested out. 
been fitted. 


i —_—_—_————eeee————— 


b Malaysia. Japan. 

a 
ladras & Southern South Indian Federated Malay |Japanese Government) Government General 
: i Railway. Railway. States Railways. Railways. of Chosen. 


e are unable to dis-/No experiments have No reply. No experience. No experience. 
sineuish between en-| been conducted. ’ 

[ fitted and 
se not fitted. 


| 
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China. 


QUESTION. 


eth Besa s Great Western Railway. London Midland 


Railway. Scottish Railwa 
Chapter VIT. — F. Soot blowers. 
Give particulars of soot blowers in ao os None fitted. 53 engines ine 
use stating : « Royal Scot 3 
fitted with Di 
i 12 engines fittec 
Parry. 
a) Make. . . . . m.» . «|American—Railway Ap- nie Diamond soot | 
pliance Company. Parry soot bloy 
|| b) Position fitted . . . . .|Left side of firebox. D3 Back plate 
| (driver’s side). Back plate. 
c) Effect on roof, side and tube | Under certain eat 
A plates of bow, brick arches | |" may cause 
| and tubes. ; wear of the fir 
| : | Tube plate experi 
iT 


d) Effect on fire. . 


9807 


; VI—341 
ii Great Britain and North of Ireland. . 
| = ee | : sii ; ; London Midland & Scottish 
a Stes Bastern Southern Railway. = oe an Railway (Northern Counties 
t af = : Committee). | 
a No reply. No trials. 
nond (see fig. 21). Diamond. : se a 
Parry. : 
Clyde. 
Back plate. Back of firebox above as 
firehole. eee bbe ie i 
No effect. Sweeps tube plate, tubes | Fert oe ae ' | 
and top of arch. | 
a — As 
a: a ae | t . 
” ee = aie F . 
“ —— 2 ie , 


. ‘ } > i r¢ $i | 


Ns, appreciable, 


When. engine is E onlahe, 
~hard at intervals. eb hiee 
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QUESTION. 
Rhodesian Railways. 


Chapter VII. — F. Soot blowers. 
(Continued.) 


Give particulars of soot blowers in 
use stating : 


a) Make. Parry steam blower, 


locomotive type. 


_| Firebox backplate above|Centre 


b) Position fitted 
firehole door. 


c) Effect on roof, side and tube |No detrimental effects as 
“plates of bow, brick arches| far as can be ascer- 
and tubes. tained at present. 


_|When blower is applied 
no detrimental effect 
on fire is caused. 


d) Effect on fire . 


e) Instructions as to when |Blower only to be used|Blower 


ae al tes standing or at full] 
A 4 sp eed at 


yds ? 


South African Railways. 


Parry steam blower. 


above firedoor. 


na ae 
; blower should be used and | when the fire is bright.|| every hour for appro-| blows out 
i time. - . It requires full boiler] ximately one minute] amount of ¢ 
t eda. te pressure and should be] at a time. 7 ed soot. 
; ..| applied. every 4. hoursoye set gel comme hiew yoldie 
| It” maybe <“worked| | Sie are ae et ole i] 
either with the locomo-| : Se a > 


3 
Africa. % 


| 
Sudan Governmey 
Railways. 


2 engines 


Diamond 
blower. — 


of backplate Ss 


is used once] Used 


Sa 


— 
| 


ie: 


s 


Australasia. Canada. . . India. 


ew South Wales New Zealand Government _ Canadian National Ceylon Government 
vernment Railways. ; Railways. Railways. - Railways. 


e 


Diamond. Aes Diamond Superior. Diamond. 


‘Back plate. Back of back tube sheet | Front of firebox. 
in sides of firebox. |e, 


Results of tests nct suffi- 
ciently conclusive to 
warrant its adoption. 


ee 


‘oth el Loneas 
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| India (contini 
QUESTION. ie sar - | 
Eastern Bengal Kast Indian. Great Indian Penn 
Railway. Railway. ~ Railway. 0 
_ Chapter ‘VIL — F. Soot blowers. 
(Continued.) 
- Give particulars of soot blowers in 
use stating : : E 
SO) eal Bice: . “Vkcun aa a ee eee ts Parry soot blower. _ Clyde Superior. Clyde Superi 
Diamond. Diamond soot blower. | Diamond soot bl 
Parry. Parry soot bloy . 
|. b) Position fitted . . . . . Back plate. ° Clyde (1) back plate. Back of firebox. 


Clyde (2) sides of fire- 


box. 
Diamond} back plate of 
Parry firebox. 
c) Effect on roof, side and tube | No negative reports. |Results of trials not yet These are experi 


plates of box, brick arches | to hand. and no result 
and tubes. . : F available at prese? 


d) Bffect on fire. . 2 2. During operation the fre} 


. rel URED a d a2 
me, " PEER ghee tr 


a 


Malaysia. Japan. 


jras & Southern | South Indian Federated Malay Japanese Government | Government General 
schratta Railway. Railway. States Railways. Railways. of Chosen. 


err era SS a SS SSS SSS SSS SSeS ES 


lyde Superior. Parry soot blower. 
Clyde soot blower. 


Q ; : : 

Sootblowers will be No experience. No experience. 
fitted to new en- 
gines. 


Each side of firebox 
on 16 engines, back 
plate on 4 engines. 


Nil. Effect of blowers 
fitted on back plate 
has not been satis- 
factory owing to 
the jet of steam not 
being sufficiently 
powerful. Blowers 
fitted on sides of 
firebox clean the 
tubes satisfactorily, 
provided the brick 
arch does not inter- 
fere with the bot- 
tom row of tubes. 


Nil. Blowers affect fire 
very considerably 
and it is necessary 
to use them after 
the fire has been 
made up. 


he end of a run/Blowers only to he 
d before leaving] used when regula- 
ed. tor is shut. Amount 
of steam used toge- 
ther with interfe- 
rence with fire re- 
t sults in boiler pres- 
sure drop of 5 to 
10 lb. after each 
application. 


‘available, but|Ihe blowers have only 
ry small. been recently intro- 
; duced. 


= 
Ro figures avail-| We have only 20 engines fitted, but if we = 
le. all engines were fitted a reduction in 
t labour for cleaning tubes in sheds could 

j undoubtedly be effected. 


QUESTION. 


CHAPTER VII. — G. Boosters. 


Give particulars and send drawings together with pipe arrangement of boosters fitted . 


a) To trailing carrying axles 


b) Vo trailing bogies 


c) To tender bogies, and state number of engines . 


To what extent has the booster : 


a) Inereased the speed? 


ae | 
b) Increased the load of trains worked by booster fitted engines? * * - 
’ 


, ae yea in 


‘Give saree of any particular Bere found in ‘operation and 1 
taken to overce them. wey nom 


eal aaah cree Lae sc: 
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London & North Eastern Railway. Canadian National Railways. 


ngine of 4-4-2 express passenger Fyne. 
D penes 2-8-2 mineral type. 


61 trailing truck. 


6 tender truck. ~ 


ubled faster running in sections. j No further information, 


engines to start with heavier load on 


1 aes of booster gave no trouble 
the drawback that it was only sui-_ 


poe Aes at. centyaee 


a 
ie = See fee 
et Swribenes: aa 


IRA 
ViI—348 
China. 


QUESTION. 


South Manchuria 
Railway. 


Chapter VII. — H. Special alloy 
steels. 


Give particulars of alloy steel |Carbon vanadium steel 
used im: 


a) Motion to lighten moving Piston rod. 
parts. 


Side rod. 
Main rod. 


b) Frame, boiler, etc., to lighten 
dead weight. 


ce) Springs, attaching specifica- 
tion. 


Analysis. 


.|Elastie limit : 
42 ker. per mm2, 
Tensile : 


63.3 kgr. per mm?. 
Elongation 20 %. 
Reduction of area 40 %. 


| Carbon: 0.45% to 0. ee 


eae 0. 105 Yo 


Great Western Railway 


None in use. 


London Midl 
& Scottish Ra 


« Vibrac » stee 


Connecting rod. 
Coupling rod | 


ane 
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Great Britain and North of Ireland. 


ondon & North Eastern 
Railway. 


Southern Railway. 


Great Northern 
of Ireland. 


London Midiand & Scottish 
Railway (Northern Counties 
Committee), 


NRE nnn nn SSS 


Nickel- chrome. 


Connecting rods. 
Coupling rods. 


o 1 lever for operating 
entre cylinder valve 
rear. 


40-45 tons tensile. 
18 % elongation. 
timate breaking stress 
not less than 50 tons. 


ld point not less than 
10 tons. 


rbon 0.33 % 
icon 0.21 % 
nganese 0.60 % 
Iphur . 0.032% 
osphorus . 0.039% 
ckel. 3.42 % 

0.60 % 


romium 


ot less than 30 %. 
z 


. etree edie 


| 


« Vibrac » steel. 


Connecting rods and val- 
ve motion rods. 


Yield point 50 tons. 


Maximum stress 60-70 
tons. 
Elongation 17.5 % on 


a" yx 0.564. 
Reduction in area 50 %. 
Izod impact 40 ft.-Ib. 


Molybdenum . 0.6 % 
Phosphorus 0.038% 
Carbon . 0.3 % 
Sulphur 0.04% 
Silicon . 0.15% 
Nickel . 2.5 % 
Manganese 0.6 % 
Chromium. 0.6 % 


Heat treated by makers 
to 850° C. and quench- 
ed in oil, then reheated 


to 600° C. and allowed 


to cool in still air. 


Weight saved in connect- 
ing rods, ete., is about 
30 %. 


No reply. 


No trials. 
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: Africa. 


QUESTION. 


: ; aye Sudan Govern 
Rhodesian Railways. |South African Railways. a Reilwaal 


_ Chapter a = EL Special alloy 
steels. 
(Continued.) 


Give particulars of alloy steel No special alloys used. None in use. None in 7 
used, etc. : 


India (continued). 


QUESTION. Great Indian Ma 


Peninsula Southei 
Railway. Iratta — 


East Indian 


astern Bengal Railway. Railway 


| Chapter VII. — H. Special alloy 
steels. 
(Continued.) 


used in: 


a) Motion to lighten moving 


_ | Piston rods. 


ee 


| Give particulars of alloy steel | No remarks. — | eS crac | 
: i i |i 
| 
| 


Hl 
Tl 
| 
Me 
| 


Hit 


b) Frame, boiler, etc., to lighten 


ae 
“hy 


Australasia. 


Canada. 


India. 


New South Wales 
vernment Railways. 


None in use. 


New Zealand 
Government Railways. 


None in use. 


Canadian National 
Railways. 


No reply. 


Ceylon Government 
Railways. 


None in use. 


Japan. 


: Federated 
— Malay States 
. ho Railways. 


Sn a aa oe 


Nil. Nil. 


(nme ge 


Nickel chrome. 


Connecting rod. 
Piston rod. 


Troubles due to hair cracks but] Extraordinary difficulties in 
on lowering working stress, 
no trouble experienced. 


mm2, 


Tensile 65-85 kgr. per mm?. 
Elongation min. 12 %. 


Nickel 3.0 to 4.0 %. 


Chromium 0.25 to 0.75 %. 
Phosphorus not over 0.45 %. 
Sulphur not over 0.45 %. 


Japanese Government Railways. 
i 3 


Carbon vanadium. 


Connecting rod, 
Piston rod. 
Crank axle. 


Elongation, 20 %. 


Reduction in area, 40 %. 


Carbon 0.45 to 0.55 %. 


Manganese 0.70 to 0.95 %. 
Phosphorus not over 0.045 %. 
Sulphur not over 0.050 %. 


Carbon and manganese left to} Vanadium min. 0.18 %. 


maker’s choice. 


manufacturing crank axle. 
Yield point 42 kgr. per mm2, 
Yield point min. 47 ker. per|Tensile, 63 kgr. per mm?. 


Government 
General 
of Chosen. 


None in use. 
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eee 


India (continued). | 


ago Bast Indien Great Indian | Madr 
Hastern Bengal Railway. eters Peninsula Souther 
MEE Railway... | ratta R 


Chapter VII. — H. Special alloy 
steels. 
(Oontinued.) 


Heat treatment . 


| In typical cases such as connect- 
ing rods and coupling rods, pis- 
ton heads and pistons, give par- 
ticulars of weight saved. 
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Japan. 


th Indian 
ailway. 


Federated 
Malay States 
Railways. 


Japanese Government Railways. 


Annealing 800° C., 2.4 hours. 

Oil hardening — 800 to 840° C., 
1.5 hours. 

Quenched in oil 20° C, 

Oil tempering, 600 to 650° C., 
1.2 hours. 

Tempered in oil 350 C. 


Ist. treatment. 
870° C. 


15ehrs pe Dehrs., 


2nd treatment. 
650° C. 


aic 
cooling. 


air 
cooling. 


Government 
General 
of Chosen. 


—_-—-— 
“aramid “ 


~—+; eee « 


si 4 


4 
7 
¢ 
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The Paris Orleans Railway Company’s rail lubricator, 


By Gattan DEVAUD, 


ASSISTANT ENGINEER, LOCOMOTIVE DEPARTMENT, 


Wigs. 1 4 7, pp. 2822 to 2824, 


(Revue générale des chemins de fer.) 


The design of fittings intended to re- 
duce the wear of locomotive wheel-flan- 
ges, has been followed with particular 
interest by the Orleans Company, owing 
to the numerous small-radius curves on 
their lines in the Central Massif. 

A great number of these curves have a 
radius of only 150 metres (7 1/2 chains), 
and are run over by six-wheel coupled 
tank engines of the Mikado type, having a 
long wheel-base [10.79 m. (35 ft.4 13/16 
in.) ]. The rapid wear of the flanges uf 
certain wheels of these engines is a source 
of great expense, which, further, compli- 
cates the carrying-out of the periodic 
overhauls in the depots in the districts 
concerned. 

On these lines, corresponding wear is 
also manifest on the flanges of carriage 
and wagon wheels, and on the inside 
faces of the rails on the curves. The wear 
of the rails results in frequent and very 
troublesome and costly renewals. 

The reduction of all such wear is the- 
refore a matter of great importance ('); 
and with this object numerous systems 
of oiling the flanges have been tried for 
a considerable time on the lines in ques- 
tion. 


(1) See the Revowe Générale of November 1927, 
page 527, and of June 1928, page 472. 


XI—27 


Up to the present, none of these sys- 
tems has given really satisfactory re- 
sults, and their use has had to be aban- 
doned at the end of a more or less ex- 
tended time of experiment or service. 

Owing to the importance which the 
Orleans Company attaches to the per- 
fecting of an apparatus of this sort, the 
experiments have however been continu- 
ed with very particular care. 

Engines both fitted, and not fitted, 
with lubricators for the purpose of com- 
parison, were so chosen that the two 
groups of engines had tyres of sensibly 
the same hardness. 

The supply of oil was fixed at a value 
definitely greater than that laid down by 
the maker, so as to ensure ample lubrica- 
tion. 

In spite of all these precautions, the 
results were always plainly inadequate; 
on some of the engines fitted with lubri- 
cators the amount of wear was identical 
with that on engines non-fitted. 

In view of these abnormal results, the 
exact causes of the defective lubrication 
of the wheel flanges was investigated by 
watching very closely the working of the 
lubricators in service. With this object, 
an observer was placed on an engine 
fitted with lubricators, so that he could 
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watch a lubricator and its corresponding 
wheel the whole time. 

The following observations were made: 

The lubricators worked perfectly well, 
and when running along a straight stretch 
of line, the wheel flange was covered with 
a thin film of oil as intended. But when 
the machine came to a curve of small ra- 
dius, the oil was cleared away after the 
first few revolutions of the wheels, 


(Pe saeeee 


ra-' 


through the very great pressure between 
the rail and the corresponding flange, 
and the rest of the curve was negotiated 
dry. That is, the oil disappeared as soon 
as it became “needed. 

To remedy this fault, it would have 
been necessary to increase the already 
large quantity of oil fed by the lubrica- 
tors, so that they could re-form the oil- 
film at each revolution of the wheel : but 


Fig. #2 


the result would have been a prohibitive 
consumption of oil. 

An attempt has been made to reduce 
this consumption by making the flow 
intermittent, by means of an arrangement 
with which oil is fed only on the curves. 
Several lubricators have been got out on 
this principle, but their action has always 
been unsatisfactory. 

The failure of these attempts led to 
the conclusion that it was necessary to 
attribute the lack of success to the actual 
principle of oiling the flanges, rather 
than to a defect in design of the lubri- 
cators tested, 

The Orleans Company in preareny 
gave up tests with such types of appara- 
tus, and directed its researches towards 
the lubrication of the rails. 


This method of oiling, already recog- 
nised and employed by various foreign 
railways, has been made practical and 
economical by means of an apparatus car- 
ried on the UN: as shown in fig- 
ures 1 and 2. 

This apparatus is due to the colla- 
boration of Messrs Teindas, leading loco- 
motive driver, Riboulet, chief foreman, 
and Monfort, assistant foreman; all from 
the Ussel sheds, the engines from which 
suffer particularly from the wear in 
question. 

The apparatus is made up of the follo- 
wing parts : 

_ 4. A reservoir of oil, A, connected by 
the pipe, B, to the compressed air reser- 
voir on the engine. 

2. A vaporiser, C, in which the oil is 
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Fig. 4a 6. 


vaporised and mixed with the compressed 
air. The oil-vapour so formed flows 
down the pipe D. (fig. 3). 

3. A three-way cock, H (figs. 4 to 6). 
The oil vapour arrives by the central ori- 
fice, I, and is directed into one of the 
pipes, E, and F, according to the position 
of the lever of the cock. 


In the middle position, the cock is shut, 
and the working of the vaporiser is 
stopped. 

The two pipes, E and F, end in jets, 
M and N (fig. 1), placed near the inner 
surface of the rail, as shown in figure 7. 

This figure shows that the end of the 
pipe is so arranged that when viewed 
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from the front, it is masked by the con- 
tour of the flange; the pipe is consequent- 
‘ly well protected, while the locomotive is 
running, from accidentally coming into 
contact with any track fitting. 

The internal shape of the jet (fig. 7) 
has been designed to give the jet of oil 
the most suitable form. 

All the apparatus is carried on the frame 
of the pony-truck of the locomotive. 
Since there are no springs between the 
truck frame and the wheels, the position 
of the jet, once decided upon, remains 
fixed relative to the rail (at least as re- 
gards height). 


The cock H (fig. 1), is operated by the 
rod T, which is fastened at one end to 
the lever L of the cock, and at the 
other to the main frame of the locomotive, 
at the point O. 

When the frame of the pony-truck is 
in line with the rest of the locomotive, 
that is, the locomotive is travelling along 
a straight line, the cock H is closed. 
When the locomotive takes a curve, the 
cock opens under the effect of the displa- 
cement of the pony-truck, and the oil-va- 


pour is sent along one of the pipes E or 
F. The openings of the cock are arranged 
so that this oil-vapour is directed upon 
the outer rail of the curve. 

Before giving the results obtained with 
this apparatus, let us point out that the 
nozzles M and N, are usually placed not 
in front of the first wheel of the locomo- 
tive, but between the first and the second 
wheels. If, indeed, these nozzles were 
placed in front of the first wheel, they 
would be damaged each time the loco- 
motive ran through points set for the 
opposite direction to that in which it was 
travelling, for the nozzles would strike, 
before the flanges, the switch-rail of the 
point which the locomotive has to open 
in order to pass. 

This diffieulty is avoided by placing 
the nozzles between the first two wheels 
of the locomotive; for in every case, one 
or other of the flanges of these two 
wheels holds open the switchrail, which 
would otherwise tend to grip the nozzle 
against the rail. 


Results. 


The apparatus has given good results. 
Through its use, the wear of flanges has 
been reduced by about 90 %. In all the 
depots in the mountainous districts, 
it was necessary, before the apparatus 
came into use, and especially in summer- 
time, to change many pairs of wheels, the 
flanges of the coupled wheels being: 
found to reach the limit of wear after 
running about 20000 kilometres (42 430 
miles). After fitting the lubricators, no 
more changes have been made, and all the 
engines can run their normal mileage 
(about 70000 kilometres, i. e. 43500 
miles), before repair, without the flanges 
having reached their limit of wear. 

These results have been obtained with 
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a very small number of lubricators in ser- 
vice. It is not, in fact, necessary to fit 
every engine working over a given stretch 
of line. It has been found that the oil 
applied by one engine remains for a long 
time after the passage of that engine; 
and that many following trains benefit 
by it. Experiments made over lines thus 
oiled have shown that successive trains, 
travelling behind a train drawn by a loco- 
motive fitted with a lubricator, had all the 
wheel-flanges both of the engines and 
carriages lightly covered with oil after 
running through a curve; the number of 
such succeeding trains varies according to 
the nature of the line, and: the atmos- 
pheric conditions, and is usually about 
six. 

As a matter of fact, the results shown 
above have been obtained with 24 lubri- 
cators distributed among 186 locomotives, 
thus giving one lubricator to every 8 lo- 
comotives. 

This oiling of all the wheels of the 
trains has also effected a remarkable 
reduction in the additional tractive re- 
sistance due to curves; this fact was 
realised immediately after the introduc- 
tion of the lubricators. The value of this 
reduction and the corresponding amount 


of fuel saved have, however, not been 
exactly determined the careful experi- 
ments needed for this purpose not having 
been made. 

The consumption of oil by one of 
these lubricators is about 3 kgr. per 100 
kilometres (10.6 pounds per 100 miles), 
and the costs of upkeep are negligible. 


It has not been possible to determine 
exactly what saving has been obtained 
by the reduction of flange wear of car- 
riages and wagons; to do this it would be 
necessary to make the vehicles travel 
constantly over the same lines, whereas 
they frequently have to run over lines not 
oiled. 

It has been difficult also to appreciate 
the effect of oiling on the life of the rails; 
it can however be estimated that their 
life will be at least doubled. 

The use of the apparatus just described, 
by the three sources of saving it gives, 
on locomotives, carriages and wagons, 
and rails, appears to be the solution of 
a long standing problem; and its use is 
to be extended without delay on all those 
lines of the Paris-Orleans Railway Com- 
pany, upon which it is considered to be 
necessary. 


CURRENT PRACTICE. 
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Water heating in sleeping cars. 


London & North 


Eastern Railway. 


Figs. 1 to 3, pp. 2827 to 2829. 


In pursuance of the Company’s prac- 
tice to eliminate gas from all main line 
trains, Mr. H. N. Gresley, the Chief Me- 
chanical Engineer, has fitted a number 
of London & North Eastern Railway 
sleeping cars with special electrical ap- 
paratus for the heating of the water re- 
quired both in the berths and in the 
attendants’ compartment. 

Two systems have been developed. 
In the first the water is pre-heated at 
the terminal stations by connection with 
the high voltage ground supply, the cur- 
rent en-route being provided from the 
train lighting dynamo. 

The second system is entirely self- 
contained, being independent of both 
lighting circuit and ground mains. The 


layout is shown on the accompanying © 


diagrams (figs. 1 to 3) which are self 
explanatory. A 50-volt, belt driven, 
direct current generator having an out- 


put of 60 amperes is suspended from 


the underframe, together with a battery 
of 25 traction-type cells of a capacity 
of 225 ampere-hours. The dynamo is 
able to give a minimum output of 60 am- 
peres at approximately 760 revolutions 
per minute. 

When the train is standing and until 
a speed of 30 to 35 miles per hour is 


attained, the necessary current is sup- 
plied from the battery; after that speed 
is reached the current is supplied direct 
from the generator. The current pas- 
ses through a two-way switch to a tea 
urn of 2 3/4 gallons capacity or, by way 
of a contactor switch to the main water 
heater; when the switch is in the mid 
position the current passes direct to the 
battery. 

The main heater and circulating tank 
for supplying hot water to the berths 
has a total capacity of 21 gallons and is 
heated by two immerser heaters, the 
temperature being controlled by means 
of a thermostat which operates the con- 
tactor switch, cutting off the current 
when the temperature of the water 
reaches 150° F. and cutting in again at 
135° F. An auxiliary steam coil is fit- 
ted in the boiler and is connected to the 
steam heating main pipe for use in case 
of emergency. The steam supply is 
also thermostatically controlled. 

A portable kettle and saucepan is pro- 
vided to enable the attendant to boil 
small quantities of milk when necessary. 

The development and installation of 
the apparatus has been carried out at 
the Doncaster Works. 
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Carriage disinfection. plant at Potsdam Shops. 
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( The Railway Gazette.) 


In 1900 the German Parliament passed .a law 
to improve the methods of dealing with con- 
tagious. diseases, and other common infections, 
and amongst other things- the duty was spe-- 
cially laid upon the Railway Administration 
of preparing measures for use on the occasion 
of an outbreak of any of the common infectious 
diseases, and also for the treatment of railway 
coaching stock in which infected persons had 
travelled. 

The ‘old method of deatene thoroughly with 
a coach in the repair shops was very costly, 
and involved the removal of all upholstery 
and partitions, disinfection and replacement, 
resulting in the vehicle being: out of service for 
long periods. It also had the risk of the 
infection taking root amongst the staff of the 
works; in addition to this it was not entirely 
satisfactory as regards results. It speedily 


became clear that a special plant of some kind ~ 


would have to be built to fulfil-the legal requi- 
rements. 

While methods of complying with the Ise 
were being considered, two other factors came 
up for consideration, i.e., the necessity of find- 
ing a method for dealing with the « livestock », 
which >were prevalent 
coaches used in the traffic with Russia and 
other Eastern European countries, and - the 
desirability of having a plant for drying the 
floors of restaurant-car kitchens and dealing 
with damp in carriage roofs caused by roof 
leakages, and leakages caused by the action of 
frost on the hot water heating equipment of 
sleeping: cars. In these two cases the old me: 
thod of ‘drying the coaches in the paint shops 
was very inconvenient, as. it not only led to 
their being absent, from traffic for several 
days, but also delayed the work of ‘the earring 
painters. — 


in the wpholstered - 
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These facts were put to the firm of Julius 
Pintsch, who had previously built apparatus 
for ship disinfection in Hamburg, and they 
were invited to draw up and submit plans for 
a plant capable of dealing “with ‘complete 
coaches. Experiments had shown that mi- 
crobes can only be killed with certainty when 
a temperature of 100° C. (i.e., the boiling point 
of water) is reached. The use of vaporised 
formalin increases the effectiveness, but had 
the disadvantage that it did not get in every- 
where. . 

Two difficulties now presented themselves. 
To heat up coaches to a temperature of 100° C. 
was not to be thought of owing to the damage 
to paintwork, ete. How was the formalin to 
be forced to all cracks and crevices? The me- 
thod adopted was to attain conditions under 
which water boils, but with a lesser degree of 
heat; it therefore became necessary to reduce 
the air pressure,’ and the result of the experi- 
ments having shown that a maximum of 50° C. 
(122° F.) of heat did no material damage to 
the coaches, this temperature was decided upon 
as the limiting factor for heat and the appa- 
ratus had to be designed so that the air press- 
ure could be reduced accordingly and water 
boiled to 50° C., conditions under which orga- 

“nic life becomes impossible. At the same time 
thie,.sec ond difficulty | was surmounted as the 
inrush of air on restoration of normal atmo- 
spheric » pressure would carry the formalin 
charged air into the crevices. cee 

The firm of Pintsch designed and subse- 
quently built the apparatus shown in the illus- 
trations. As seen, a cylindrical form was 
adopted, fitted with a large swing door, capable 
of taking a full-sized corridor coach. This 
cylinder is fitted with’ steam. heat piping so 
that os kee: can be, heated: up tb a tempe- 
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Interior of cylinder. 


Fig. 1. — Carriage disinfection plant, Posstdam Works, German Railways. 
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rature of 40° to 50° C. (104 to 122° F.}, It is 
then possible to exhaust the cylinder until the 
pressure has been reduced by 700 to 740 mm. 
(27.56 to 29.13 inches) of mercury. By this 
combination of a moderate temperature and a 
low pressure it is possible to extract all water, 
etc., as, under these conditions, water fluids 
vaporise. The combination therefore secured a 
practicable method of dealing with infected 
coaches, as the temperature was not suffi- 
ciently high to damage the paintwork of the 
coach, while the low-pressure secured all the 
advantages that.a high temperature could have 
secured. All living bodies and eggs are des- 
troyed through a process akin to mummifica- 
tion without damage to upholstery, leather, 
paint, wood, or polish. If necessary, formalin 
can also be evaporated in the cylinder during 
the period of ‘disinfection, and the vapour 
quickly fills the whole apparatus by convection 
currents, the fans at first installed beiny found 
unnecessary. 

The plant is capable of dealing with one 
vehicle every 12 hours, but in practice it is 
found that this high degree of user is not 
necessary, and the output of the plant is one 
car per day on the average, The coach is put 
in and the first two or three hours are em- 
ployed in heating up the cylinder and reducing 
the temperature until the constant conditions 
required are arrived at. These conditions are 
maintained for a period of about four hours 
and the coach is then, as a rule, left to ‘cool 
off during the night: 

The cylinder is constructed of cast iron and 
is 25 m. (82 ft. 1 in.) long by 5 m.(16 ft. 5 in.) 
in diameter, and so designed that a coach 
weighing 60 tons can be run in. The factors 
worked to were 220 kgr.(3 130 lb. per sq. inch.) 
per em? for air pressure and. 110 kgr. per em2 
(1.565 1b. per sq. inch) for-train weight, the 
total air pressure to be resisted being over 
4000 000 kgr. (8 820000 Ib.) of which nearly 
3 3/4 millions are on the cylinder itself and 
nearly 300000 kgr. on the door. The weight, 
including the small crane for swinging the 
door into position, is 135 000 kgr. (297 600 Ib.). 

The cylinder rests on pediments so arranged 


Pi 


that the specially constructed rails are sup- 
ported directly over them, and the load trans- 
mitted directly to the foundations in order to 
avoid any possibility of distorting the cylinder. 
The door, which weighs 4 tons, is swung into 
position, the rail length at that point being 
removable to allow the movement. This ope- 
ration is performed by one man, who after- 
wards clamps the door fast. 
taken from the works’ boilers and a small 
pumping plant is provided for exhausting the 
cylinder. The steam is distributed through 
one long tube at the top of the cylinder which 
has 252 semi-circular tubes branching away 
from it and leading into a condensation tube 
at the bottom, which runs off through a self- 
acting drainage valve into the outside air. 
The length of the tube is 19.060 m.(62 ft. 7 in.), 
giving 210 m2 (2 260 sq. feet) heating service. 
This enables a temperature of 60° C. (140° F.) 
to be reached from one of — 15° C. (5° F.). 
A temperature of 50° GC. (122° F.) can be 
reached in one hour and a coach is thoroughly 
heated in five hours. 

The vacuum is created by a 20-H.P. auxiliary 
electric motor and the cylinder can be exhaust- 
ed in two hours. The exhaust air is led either 
under the grate of the furnace or into the 
chimney stack, so that all infectious air is 
thoroughly sterilised before being released. 

The plant cost about £4 000 to construct and 
was brought into. operation in 1909, since when 
it has had a -very-successful career. It was 
calculated then that the cost, reckoning one 
coach per day, was 35 sh., including depre- 
ciation and overhead charges. 

On taking over, a test was carried out and 
in 2 1/2 hours an air pressure reduction of 
740 mm. (29.13 inches) was made, after which 
the cylinder Was left for over two days, during 
which period the rise through leakage was not 
more than 40 mm. (1.575 inches). 

Experiments have shown that fleas and ticks 
in a glass tube stopped with wadding and 
bound up in a linen bag were quite dead at the 
end of the test, and subsequent experience has 
proved that bad smells in dining-car kitchens 
can be eliminated after 24 hours in the cylinder, 
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RAFFAELO DE CORNE, 


Former General Manager of the Italian State Railways and a former President of the Supreme Council 
of the Public Works Department of the Kingdom of Italy; 
Delegate of the Italian Government to the 8th Session (Berne-1910) of the International Railway Congress Association ; 
Vice-President of the local organising Committee of the 9th Session (Rome-1922) : 
Honorary Vice-President over the full Meetings of the gth Session ; 
Life Member of the Permanent Commission of the International Railway Congress Association. 


We have learnt with the deepest regret 
of the death of Signor Raffaelo de Corné, 
at Rome on the 25th of August 1929. 


Born in 1852 at Capua he obtained the 
diploma of engineer at an early age after 
having brilliantly completed his studies 
at the University of Naples. 


He entered the Corps of Civil Engineers 
immediately afterwards and, as a result of 
his ability, his promotion was rapid. 

In February 1945, he was appointed by 
the Italian Government; Manager of the 
State Railways. He had to meet the dif- 


ficulties that arose on the railways during 
the preparation for and during the parti- 
cipation of Italy in the European war. 


During this period and the no less dif- 
ficult post war situation, Signor de Corné 
unstintedly spent his incomparable abil- 
ity, his experience, energy and sound 
judgment. 


In 1920, on leaving the management of 
the State Railways, he was made Presi- 
dent of the Supreme Council of Public 
Works which post he retained until 1926, 
when owing to the age limit he retired. 

Signor de Corné was nominated mem- 
ber of the Permanent Commission of the 
International Railway Congress Associa- 
tion in March 1920. He always displayed 
a keen interest in the work of the Asso- 
ciation. 

Signor de Corné took a very active part 
in the organisation of the IXth Session 
(Rome, 1922) of the Association, at which 
time he was General Manager of the Ita- 
lian State Railways. He was honorary 
Vice-President of the said Session and 
presided over the full meetings of the 
Congress with unusual ability and tact. 
He was nominated life member of the 
Permanent Commission on this occasion. 


The Association will faithfully pre- 
serve the memory of such devoted colla- 
boration, and offers its most sincere sym- 
pathy to the family of the deceased. 


The Executive Committee. 
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OFFICIAL INFORMATION 


ISSUED BY THE 


PERMANENT COMMISSION 


of the International Railway Congress Association. 


Meeting of the Permanent Commission held on the 6 July 1929. 


The Permanent Commission of the 
International Railway Congress Associa- 
tion met on the 6 July 1929 at the Rail- 
way Headquarters at Brussels, Mr. E. 
Foulon being in the Chair. 

Several members of the local organ- 
ising Committee of the Madrid Congress 
(1930) attended the meeting. 

* w * 

I. — The statement of accounts for the 
year 1928 which had been checked by an 
auditor, was approved as well as the pro- 
posed budget for the year 1929. 

The variable part of the annual sub- 
scription payable by the member Admin- 
istrations (art. 17 of the statutes) which, 
in 1925, was fixed at 0.10 gold-frane per 
kilometre operated, having become in- 
sufficient owing to additional expenses, 


and in particular to those relating to the 


Madrid session, it was decided to increase 
it to 0.145 gold-frane as from the 1 Jan- 
uary 1930, that is to 3/4 of the maximum 
(0.20 gold-franc) authorised by the stat- 


utes. 


* 
* * 


II. — Attention was called to the fact 
that, at the meeting held on the 1 July 
1925, the full meeting of the London 
Congress authorised the Permanent Com- 


mission, in accordance with the ordinary 
rules of procedure, to admit Germany to 
the countries included in the Internat- 
ional Railway Congress Association, and 
to increase at the same time, by 6 to the 
maximum, the number of members of 
the Permanent Commission. 

The German Government and _ the 
« Deutsche Reichsbahn Gesellschaft » 
(German Railway Company) have ex- 
pressed their willingness to become mem- 
bers, and the Permanent Commission has 
acted their affiliation to the Association. 


* 
* * 


Ill. — Messrs. Braem, Leroux, and 
Schwob having resigned as Members of 
the Permanent Commission owing to their 
having ceased to belong to the Member Ad- 
ministration or to the Government which — 
they represented, have been replaced by : 

Messrs. Rulot, Chief Mechanical Engi- 
neer of the Belgian National Railway 
Company; 

Dautry, General Manager of the French 
State Railways; 

Grimpret, General Manager of Rail- 
ways at the French Ministry of Public 
Works. 

Mr. Tamaki, Manager of the Berlin 
Office of the Japanese Government Rail- 


Ay Meme 
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ways;.who has given up the management 
of this office in order to return to Japan, 
has, in agreement with. the Japanese Min- 
ister of Railways, been replaced as. Mem- 
ber of the Permanent.-Commission by his 
successor, M. Hirayama. 

Mr. Besser, Ministerial Councillor at 
the Ministry of Communications at Ber- 
lin, Mr. Dorpmiiller, General Manager of 
the « Deutsche Reichsbahn Gesellschaft », 
and Mr. Wolf, Privy Councillor and Ma- 
nager at Headquarters of the same Com- 
pany at Berlin, have been nominated 
Members of the Permanent Commission. 

The names of the three other persons 
who will be nominated to fill the remain- 
ing vacancies allotted to the German De- 
legation will be announced at a later date. 

The following were also made Mem- 
bers of the Permanent Commission : 

Messrs. van Manen, Manager of the Ne- 
therlands Railways; 

Djouritchitch, General Manager of the 
State Railways of the Kingdom of the 
Serbs, Croates, and Slovenes, and 

von Willich, B. Sc., A..M. I. C. E., 
Advisory Engineer at the Office of the 
High Commissioner for the Union of 
South Africa, 
as new Members which it was decided 
to appoint — subject to ratification by 
the Congress of Madrid — at the Meeting 
of the Permanent Commission held on 
the 30 June 1928. 


* 
* * 


IV. — The Meeting considered the 
arrangements made by the local organ- 
ising Commission of the Madrid Congress 
to assure the success of the Session and 
especially as regards accommodation, 
which will meet in every way the require- 
ments of the Congress, the organisation 
of the General Office of the Session, the 
printing of the daily Journal, the regis- 


tration cards, the badges, the travelling 
facilities granted by the Spanish: Rail- 
ways, the excursions, etc. 

* : * 

V. — The publication in the Bulletin 
of the Reports dealing ‘with the questions 
to be discussed at the Madrid Congress is 
well advanced, and except in case of force 


majeure, this work will be completed in 
February 1930. 


* 
* * 

VI. — The Member Administrations 
and the Organisations Affiliated to the 
Association, have been requested to state 
the questions which they consider should 
be discussed at the 1933 Session. 

A provisional programme will be sub- 
mitted to the next meeting of the Per- 
manent Commission (February 1930). 

* ms * 

VI. — The following changes have 
taken place in the Membership of the 
Association since the last meeting, other 
than the admission of the Germain Go- 
vernment and of the « Deutsche Reichs- 
bahn Gesellschaft » mentioned above : 


ORGANISATIONS. 
Admission : 


Union of private Swedish Railways 
(Svenska Jarnvagsforeningen) which in- 
cludes 113 private Railways operating 
9900 kilometres (6152 miles) of rail- 
ways, of which more.than 5500 (3 418 
miles) belong to Companies not at present 
Members of the Association. 


ADMINISTRATIONS 
Admissions : 


Sorocabana Railway (property of the 
State of St. Paul, Brazil), 2165 km. 
(1 3845 miles) ; 
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West of Spain National Railway Com- 
pany, 1587 km. (986 miles) ; 

Karlskrona-Vaxj6 Private Railway, 114 
km. (74 miles) ; 

Uppsala-Norrland Operating Combine, 
of the Uppsala-Gafle, Ostkustbanan and 
Gafle-Ockelbo Railways (Uppsala Norr- 
land Trafikforbundet) 505 km. (314 mi- 
les) ; 

Kristianstad-Hassleholms 
km. (72 miles). 


Railway, 116 


Readmission : 


Salentino Railway, Italy, 242 km. 
(150 miles). 
ALTERATIONS 


The Portuguese State Railways (1 379 
km. (857 miles), are at the present time 
operated by the Portuguese Railway Com- 
pany, which is already included among 
the Member Administrations. The length 
of the Company’s System has grown to 
2 419 km. (1503 miles). 


* 
* * 


The following three Administrations : 

Madrid to Cacerés and to Portugal and 
the West of Spain, 777 km. (483 miles) ; 

Medina del Campo to Salamanca, 
77 km. (48 miles) ; 

Medina del Campo to Zamora and from 
Orense to Vigo, 372 km. (234 miles) ; 
have been operated as from the (st Jan- 
uary 1929 by the new West of Spain Na- 
tional Railway Company which, as men- 
tioned before, has asked to be made a 
member of the Association. 


RESIGNATIONS 


Ostra Skanes Railway (in liquidation), 
206 km. (128 miles) ; 

Rome-Milan-Bologna Light Railways 
and Tramways (no longer directly ope- 
rated), 34 km. (19 miles) ; 

Lehigh Valley Railroad, 24195 km. 
(1 364 miles) ; 


Ulster and Delaware Railroad, 208 km. 
(129 miles). 

The last two Companies advise us that 
their resignation has been decided upon 
as a « measure of economy ». 

The Southern Railway of the United 
States not having replied to any commu- 
nication from the Association since 1923, 
although repeatedly written to, is consid- 
ered as having resigned [40 560 km. (6 562 
miles) }. 

At the present time the Congress Asso- 
ciation includes 224 Administrations with 
577 593 km. (358906 miles) of track 
which represents an increase of 53 961 
km. (33530 miles) as compared with 
1928. 

* 
* * 

His Excellency Abdul Hamid Pacha 
Soliman, Egyptian Minister of Commu- 
nications, Member of the Permanent 
Commission, has expressed the wish to 
see the 12th Session of the Railway Con- 
gress held at Cairo. 

The Permanent Commission has agreed 
to submit this proposal to the Madrid 
Congress, at which the subject should be 
discussed in accordance with the statutes. 

* ¥ * 

The Meeting noted the contract entered 
into with the International Publishing 
Corporation as regards the Publicity in 
the Bulletin of the International Railway 
Congress Association, and agreed that the 
contract was advantageous to the Asso- 
ciation. 

Is was decided that the next meeting 
of the Permanent Commission should be 
held in Brussels in February 1930 with a 
view more especially to dealing with the 
final arrangements for the Madrid Ses- 
sion. 


P. Ginatn, 
General Secretary. 


E. Fouton, 
President. 
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